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AUTHOE'S  PREFACE. 


In  laying  down,  now  twenty-five  years  ago,  a  plan 
to  be  followed  in  the  preparation,  of  a  Handbook  of 
Geographical  and  Historical  Pathology,  I  was  fully 
aware  of  the  difficulties  that  attended  both  the  execu- 
tion of  the  work  and  the  introduction  of  it  to  the 
professional  public ;  and,  in  the  preface  which  I  issued 
with  the  first  part  of  the  book,  I  spoke  of  these  diffi- 
culties plainly  and  without  reserve.  The  task  that  I 
had  imposed  on  myself  was  not  merely  to  collect 
and  reduce  to  order  an  almost  unmanageable  heap 
of  materials — for  the  most  part  a  rvdld  indiges- 
taque  moles — and  to  test  critically  their  authenticity 
and  fitness;  but  it  more  particularly  involved  the 
founding  according  to  a  design,  and  the  building  up 
according  to  a  system,  of  a  discipline  which  had  been 
the  subject  of  but  little  labour  before,  and  had  still  to 
make  good  its  right  to  a  place  among  the  Medical 
Sciences. 

The  misgivings  which  these  difficulties  gave  rise  to 
in  me  as  I  approached  the  execution  of  my  task 
proved  to  be  only  too  well  justified,  in  one  direction 
at  least,  as  the  work  proceeded.  Notwithstanding  the 
quantity  of  material  that  I  had  collected,  there  were 
considerable  gaps  which  it  did  not  cover ;  and,  more* 
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over,  when*  I  came  to  test  its  suitability  for  the  object 
in  view,  it  contracted  into  smaller  and  smaller  bulk,  so 
tbat  the  book,  when  it  was  finished,  remained  much 
behind  even  the  modest  expectations  that  I  had 
set  out  with.  I  have  been  more  fortunate  in  over- 
coming the  diflSculty  that  faced  me  in  the  other  direc- 
tion— ^the  difficulty  of  gaining  the  ear  of  the  learned 
world  of  medicine  to  the  subject  of  which  I  treated. 
Their  interest  declared  itself,  not  merely  in  the  favor- 
able opinion  that  was  soon  expressed  of  my  work  on 
almost  every  hand,  but  also  in  the  increased  attention 
that  has  been  given  since  then  to  the  study  of 
Geographical  and  Historical  Pathology.  I  may  there- 
fore permit  myself  to  think  that  this  work  of  mine, 
however  defective  it  has  always  seemed  to  myself,  has 
provisionally  satisfied  a  want  that  was  felt,  and  has 
given  an  impulse  to  the  further  cultivation  of  this 
field  of  medical  knowledge;  and,  in  writing  now,  I 
may  say  without  boasting  that  the  progress  made 
within  the  last  thirty  years  by  this  discipline,  with  its 
decided  influence  on  the  course  of  etiological  inquiry 
and  its  infusion  into  it  of  a  more  scientific  character, 
has  been  connected  in  no  small  degree  with  the 
publication  of  my  book. 

The  start  which  the  geographical  and  historical 
study  of  disease  has  taken  in  recent  times  has  left  the 
book  mbre  and  more  out  of  date ;  and  the  desire  to  go 
over  the  ground  again,  which  I  began  to  entertain 
shortly  after  the  work  appeared,  has  gradually  come  to 
be  a  duty.  The  distinguished  services  in  the  field  of 
Medical  Geography  rendered  by  French,  English,  and 
American  physicians  during^  the  last  thirty  years 
through  the  publication  of  monographs,  official  reports, 
or  journals  specially  devoted  to  the  subject — 1  may 
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mention  in  particular  the  recent  series  of  Health  Reports 
of  the  War  Offices  of  England  and  the  United  States, 
and  the  *  Archives  de  m^decine  navale  ' — have  brought 
us  much  valuable  information  as  to  the  Climate  and 
Medical  Anthropology  of  many  large  regions  of  the 
globe,  which  were  formerly  unknown  in  these  respects, 
or  known  very  imperfectly.  We  have  also  the  copious 
epidemiographical  literature  of  recent  years,  which  has 
left  hardly  a  single  subject  relating  to  Epidemics 
untouched,  and  whose  treatment  of  them  has  been  in 
most  cases  extremely  thorough ;  this  division  also,  like 
that  of  Medical  Geography,  has  its  special  organs, 
among  which  I  shall  mention  the  Reports  issued  by 
the  English  Health  Department,  the  Official  Sanitary 
Reports  for  Sweden,  and  the  *  Transactions  of  the 
Epidemiological  Society  of  London.'  All  such  labours 
have  not  only  added  on  the  grand  scale  to  our  knowledge 
of  the  distribution  of  diseases  in  time  and  in  place,  and 
of  the  causal  connexion  between  them  and  the  human 
environment ;  but,  moreover,  these  researches  have 
been  invested  with  a  scientific  value  such  as  pertained 
to  only  a  small  part  of  the  earlier  writings  in  the  field 
of  Medical  Geography;  for  the  standpoint  of  observers 
at  the  present  day  is  completely  changed  from  what  it 
used  to  be,  representing  as  it  does  the  latest  form  of 
pathological  opinion.  Nowadays  we  can  estimate  the 
health-conditions  of  many  of  the  most  remote  parts  of 
the  world,  in  regard  to  morbid  anatomy  and  etiology, 
with  as  much  exactness  as  we  were  privileged  to  do 
not  so  very  long  ago,  for  none  but  the  most  civilised 
States  of  Europe  and  North  America.  It  is  unneces- 
sary for  me  to  say  how  much  we  are  likely  to  profit 
by  this  even  in  our  knowledge  of  those  matters  of 
professional  practice  that  concern  us  nearest  home. 
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Thus  it  is  that  Medical  Geography  and  the  History 
of  Diseases  bears  to-day  a  character  quite  different 
from  that  of  the  science  twenty  or  thirty  years  ago. 
It  has  filled  out  in  proportions,  and  acquired  finish  to 
an  estraordinary  degree ;  and  it  seemed  to  me  that 
some  attempt  to  treat  of  Geographical  and  Historical 
Pathology  anew  was  not  merely  justified,  but  even 
called  for. 

It  will  be  apparent  that  my  task  has  not  consisted 
merely  in  amending  and  amplifying  my  work  of 
twenty  years  ago,  or  in  bringing  out  an  edition  of  it 
"improved  and  enlarged."  It  has  involved  rather  an 
entirely  now  treatment  of  the  subject ;  and,  although 
I  have  ventured  to  retain  the  general  ground-plan  of 
the  original  work,  I  have  allowed  a  good  deal  of 
enlargement  on  the  side  of  Comparative  Pathology, 
and  still  more  on  the  side  of  Etiology ;  while,  on  the 
other  hand,  I  have  introduced  some  restriction  in  the 
choice  of  subjects,  or  some  compression  in  the 
treatment  of  them.  Some  diseases  have  so  little  of 
geographical  and  historical  interest  that  they  may 
be  appropriately  left  unnoticed  altogether,  or  disposed 
of  in  a  passing  reference.  There  are  other  diseases 
which  have  hitherto  attracted  so  little  of  the  attention 
of  observers  at  various  parts  of  the  world  that  the 
writings  upon  them  are  of  the  most  meagre  and  defec- 
tive kind;  it  was  impossible  to  arrive  at  a  tolerably 
sound  opinion  on  their  historical  and  geographical 
position,  or  on  the  causal  relation  between  them  and  the 
active  factors  in  the  etiology,  and  it  seemed  advisable, 
therefore,  merely  to  mention  them  in  order  to  indicate 
the  gaps  in  our  knowledge,  and  perhaps  to  call  forth 
more  thorough  inquiries  and  more  comprehensive 
pubhcatioD. 
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With  these  curtailments  I  shall  not  find  it  necessary 
to  go  materially  beyond  the  size  of  the  first  edition  of 
this  Handbook,  notwithstanding  the  expanded  treat- 
ment of  the  more  important  groups  of  diseases — the 
Acute  and  Chronic  Infections,  the  Constitutional 
Anomalies  of  general  prevalence,  the  Endemic  Morbid 
Processes  (which  are  so  full  of  scientific  interest  in 
many  ways),  and  such  Local  Affections  as  have  the 
character  of  public  or  national  maladies. 

I  now  hand  over  my  work  to  the  learned  medical 
world  with  the  wish  that  it  may  meet  with  as  favor- 
able a  reception  as  the  first  edition  of  the  Handbook 
has  enjoyed.  Although  I  am  far  from  ignoring  the 
many  lacunae  and  faults  that  are  still  present  in  the 
work,  I  can  assure  the  reader  that  I  have  laboured 
according  to  my  strength  to  make  it  as  complete  as 
possible.  I  am  not  without  hope  that  I  have  made  it 
more  available  for  those  circles  of  practitioners  who 
are  accustomed  to  judge  of  the  worth  of  a  scientific 
piece  of  work  according  to  its  immediate  usefulness — 
from  the  so-called  "  practical "  point  of  view — and 
who  have  hitherto  regarded  Geographical  and  His- 
torical Pathology  as  a  matter  of  abstract  scientific  study 
lying  remote  from  their  needs ;  available  also  for  those 
persons  whose  lofty  confidence  in  their  own  experience 
leads  them  to  look  upon  historical  inquiry  in  Pathology 
as  so  much  unprofitable  dead- weight  or  as  a  superfluous 
luxury,  and  who  thereby  succeed  in  bringing  the  field 
of  their  mental  vision  within  the  narrowest  possible 
limits. 

I  have,  in  conclusion,  a  pleasing  duty  to  perform  in 
offering  my  most  obliged  thanks  to  the  Directors  of 
Health  Departments,  of  Medical  Departments  of  the 
Military  Services,  and  of  Statistical  Departments,  as 
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well  as  to  the  large  number  of  Home  and  Foreign 
Medical  Societies,  for  their  liberality  in  keeping  me 
supplied  with  their  published  reports,  and  thereby 
placing  me  in  possession  of  materials  invaluable  for 
the  composition  of  this  treatise. 

August  Hibsch. 

Bbblin;  Jv/ne,  1881. 


NOTE  BY  THE  TRANSLATOR. 


The  Eoglish-speaking  race  are  most  directly  interested  in  the  sub- 
ject of  this  book,  and  their  obserratious  in  various  parts  of  the  world 
have  supplied  a  large  part  of  the  materials  for  it.  Our  indebtedness 
to  Professor  Hirsch  for  his  self-imposed  labours  is  all  the  greater 
on  that  account.  Having  now  translated  the  first  volume,  and 
transcribed  several  thousands  of  references,  I  can  form  some  idea  of 
the  author's  task.  In  a  letter,  which  I  venture  to  quote,  he  says  of 
the  new  edition:  "Es  steckt  in  dem  Buche  ein  grosses  Stiick 
meines  Lebens  und  eine  unsagbar  miihselige  Arbeit,  mehr  Arbeit 
als  mir  aus  der  ersten  Ausgabe  erwachsen  ist,  da  das  Material 
innerhalb  der  letzten  zwanzig  Jahre  sich  verzehnfacht  hat."  The 
new  edition  will  be  in  three  volumes,  of  which  two  have  been  pub- 
lished. The  volume  that  is  now  translated  came  out  in  the  summer 
of  1 88 1 ;  the  second,  containing  the  Chronic  Infective,  Parasitic,  and 
Constitutional  Diseases,  in  the  summer  of  this  year ;  and  I  learn 
from  the  author  that  the  concluding  volume,  treating  of  Local 
Diseases  (or  Diseases  of  Organs),  may  be  looked  for  in  the  spring 
of  1884. 

The  Index  is  an  addition  of  my  own.  Names  of  places  occur  so 
often  in  the  text  that  it  would  have  made  the  Index  somewhat 
unmanageable  to  have  inserted  every  mention  of  them;  I  have 
accordingly  given  a  preference  to  those  where  an  authority  is 
quoted,  and  I  venture  to  hope  that  the  Geographical  part  of  the 
Index  will  thus  serve  as  a  clue  to  the  Bibliography,  more  espe- 
cially for  those  chapien  which  have  no  alphabetical  list  of  authors 
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appended.  Professor  Hirsch  has  taken  the  trouble  to  read  the 
proof  sheets,  so  as  to  ensure  that  the  sense  of  the  original  shall  not 
have  been  seriously  missed  in  any  passage. 


Loin>OK ;  November^  1888. 
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INTRODUCTION. 

'  Thb  life  of  the  organic  world  is  the  expression  of  a  pro- 
-cess  caUed  forth  and  sustained,  in  organisms  that  are 
capable  of  life,  by  the  sum  of  all  the  influences  which  act 
npon  them  from  without.  The  form  and  fashion  of  this 
process,  accordingly,  are  determined  by  the  kind  of 
individuality  and  by  the  character  of  the  environment. 
Each  of  those  two  factors  shows  many  differences  in  time  and 
in  space.  As  regards  the  human  species,  the  differences 
are  expressed,  for  the  first  factor,  in  the  distinctive  qualities 
df  generations  separated  by  years,  and  of  races  and 
nationalities  scattered  over  the  globe ;  for  the  second  factor, 
they  are  expressed  in  peculiarities  of  the  climate  and  the  soil, 
and  of  the  animal  and  vegetable  kingdoms  in  so  far  as  these 
are  brought  into  direct  relation  with  man,  and  further,  in  the 
vicissitudes  of  politics,  of  social  affairs,  of  the  food-supply, 
and  of  mental  training. 

In  these  considerations  lie  the  germs  of  a  science,  which, 
in  an  ideally  complete  form,  would  furnish  a  medical  history 
-of  mankind,  but  which,  treated  more  narrowly  and  so  as  to 
embrace  only  the  pathological  side  of  human  life,  will  give  : 
firstly,  a  picture  of  the  occurrence,  the  distribution,  and 
the  types  of  the  diseases  of  mankind,  in  distinct  epochs 
of  tiine.  ancL  et  -yirimis  points  of  the  earth's  surface ;  and, 

aooonnt  of  the  relations  of  those 
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diseases  to  the  external  conditions  sarronnding  the  individaal 
and  determining  his  manner  of  life.  And  this  science  I 
have  named,  from  the  dominating  point  of  view,  the  science 
of  geographical  and  historical  pathology. 

The  first  attempts  to  attain,  by  way  of  anthropological 
observations  at  varions  parts  of  the  globe,  some  knowledge  of 
how  the  particnlar  fashion  of  human  life  is  dependent  npon  the 
pecoliarities  of  the  individaal  and  of  his  sarroondings,  reach 
back  to  the  time  when  medicinewas  impregnated  with  the  spirit 
of  Hippocrates,  whose  treatise,  'ircpi  aipuwy  vSaroiy,  roTnavy  laid 
down  the  lines  of  scientific  investigation  on  this  subject.  His 
successors  little  understood  the  need  of  such  labours ;  only  in 
a  few  of  the  best  Greek  and  Roman  medical  authors,  such  as 
Celsus,  Asclepiades,  and  Aretaeus,  do  we  find  here  and  there 
indications  that  they  gave  some  attention  to  the  various 
effects  of  climate  and  diet  upon  the  human  organism 
in  health  and  disease.  Such  questions  were  unfamiliar  to 
the  physicians  of  the  middle  ages ;  and  it  was  only  in  the 
sixteenth  century,  when  distant  countries  and  new  worlds 
were  opened  up  and  explored,  when  the  impulse  to  observe 
was  awakened^  and  the  study  of  nature  came  to  displace 
dogmatic  speculation,  that  naturalists  and  physicians  again 
endeavoured  to  find  matter  for  scientific  investigation  in  the 
changing  aspects  of  organic  life  at  various  parts  of  the  globe. 
Along  with  the  animal  and  vegetable  kingdoms,  man  was 
included  in  the  scope  of  these  investigations.  At  first  it 
was  things  remote  and  unaccustomed  that  attracted  the 
attention  of  observers,  but  they  soon  turned  to  objects  near 
at  hand.  Thus,  botany  and  zoology,  which  had  made,  since 
Aristotle's  treatment  of  them,  no  progress  worthy  to  be 
mentioned,  acquired  a  scientific  character ;  and  at  the  same 
time  research  came  back,  not  always  consciously,  to  those 
inquiries  of  Hippocrates  on  the  infiuence  of  climate,  soil,  and 
manner  of  life  upon  the  habit  of  the  human  body.  Not  only 
physicians  and  naturalists,  but  also  many  educated  travellers,, 
contributed  to  this  record  of  observations  in  medical 
geography  and  topography, — a  record  which  had  reached 
such  proportions  towards  the  end  of  the  eighteenth  century,, 
that  a  systematic  recapitulation  of  it  became  neoessaiy. 
The  first  attempts  at  a  scientific  handling  of  the  sabjeci  wero 
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Finke's  'Yersach  einer  allgemeinen  medicinischen  Geo- 
graphie/^  and  Schnnrrer's  '  G^ographisclie  Nosologie/  Not 
to  mention  several  more  special  or  less  important  treatises 
on  the  subject,  these  are  succeeded  by  such  works  of  modem 
date  as  Miihry's  '  Die  geographischen  Yerhaltnisse  der  Krank- 
heiten/'  Bondings  '  Tmite  de  g^og^phie  et  statistique  m6di- 
cales/'  and  the  great  work  lately  published  by  Lombard, 
'  Traits  de  climatologie  mfidicale/* 

As  the  titles  of  those  works  indicate,  the  several  authors 
have  taken  up  different  standpoints  in  their  treatment  of  the 
subject,  the  standpoint  either  of  the  geography  or  of  the 
pathology  ;  they  have  given  either  a  geog^phically  arranged 
account  of  the  types  and  of  the  relations  to  climate,  soil, 
culture,  race,  &c.,  of  the  normal  and  pathological  processes 
of  life  at  various  parts  of  the  globe,  that  is  to  say,  a  medical 
geography  properly  so-called;  or  they  have  on  principle 
confined  themselves  to  the  pathological  standpoint,  and  have 
directed  their  investigations  to  the  mode  of  distribution  of 
diseases  over  the  earth,  and  to  their  dependence  upon  changing 
external  influences — for  the  most  part  with  a  good  deal  of 
one-sidedness  and  with  preponderating  if  not  exclusive  regard 
to  climate — that  is  to  say,  they  have  taken  up  the  ground  of 
geographical  pathology. 

The  same  period  which  produced  the  earliest  of  those 
medico-geographical  works,  saw  also  the  first  attempt  at  a 
historical  handling  of  pathology,  an  endeavour  to  exhibit 
the  comportment  and  types  of  diseases  within  the  several 
epochs  of  time  through  which  the  human  race  has  passed. 
Investigations  in  this  field  received  a  decided  impulse  from 
the  outbreak  of  widespread  and  severe  pestilences,  about 
which  men  sought  in  vain  for  enlightenment  in  the  received 
authorities  of  past  times — in  Hippocrates,  Galen,  and  Avi- 
cenna.  In  this  way  there  was  awakened  an  interest  in  the 
study  of  epidemiology,  which  the  numerous  epidemiological 
works    of    the    sixteenth   and    seventeenth    centuries   bear 

I  Leonhard  L.  Finke, '  Veraach  einer  allgemeiaea  meiicinisch-praktischen 
Geographie,'  3  vols.,  8vo,  Leipzig,  1793 — 5. 
'  Two  vols.,  8to,  Leipzig,  1856. 
»  Two  vols.,  8vo,  Paris,  1857. 
*  Two  vols.,  8vo,  Paris,  1877. 
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witness  to ;  and  naturally  associated  therewith  were  inquiries 
designed  to  discover  in  the  writings  of  antiquity  or  of  the 
middle  ages^  indications  of  the  occurrence  of  this  or  that 
form  of  pestilence^  and  to  find  out  how  much  the  physicians 
of  those  times  knew  of  the  diseases  in  question.  This 
inquiry  was  for  the  most  part  conducted  from  a  very  simple 
point  of  view ;  it  was  either  a  kind  of  search  for  antiquities 
or  curios^  or  it  took  an  especially  philological  direction.  It 
was  not  given  up  until  towards  the  end  of  the  eighteenth 
century^  when  the  enormous  quantity  of  epidemiological 
material  collected  from  previous  centuries  gave  occasion  to 
a  sifting  and  scientific  elaboration^  and  urged  forward  the 
pathological  and  etiological^  rather  than  the  historical^  side 
of  the  question,  and  thus  gave  a  different  turn  to  research. 

The  historical  investigation^  like  the  geographical^  had  from 
the  outset  a  dual  character^  inasmuch  as  it  adopted  either 
the  chronological  standpoint  or  the  pathological ;  it  tamedj 
moreover,  towards  that  side  of  pathology  exclusively,  which 
afforded  or  seemed  to  afford  especial  interest  for  historical 
treatraentj  towards  the  group  of  diseases  that  occurred  as 
epidemics  or  endemics — ^the  so-called  people's  plagues 
{Volkssetcehe) .  Among  the  best  known  writings  belonging 
to  the  first,  or  chronological  class,  are  Noah  Webster's 
'  Brief  History  of  Epidemic  and  Pestilential  Diseases,'^  and 
Schnurrer's  'Chronik  der  Seuchen,'*  works  embracing  the 
history  of  pestilences  over  the  whole  globe ;  and  Yillalba's 
'  Epidemiolog^a  Espanola,'  and  Ilmoni's  '  Bidrag  till  Nordens 
Sjukdoms  Historia,'  which  treat  of  particular  regions.  The 
first  to  take  up  the  pathological  standpoint  in  the  history  of 
pestilences  was  Hensler,  the  author  of  the  admirable  works 
'  Yom  abendlandischen  Aussatze,'^  and  'Gteschichte  der  Lust- 
seuche.'*  Thereafter  followed  numerous  writings  on  the 
history  of  syphilis,  smallpox,  malignant  sorethroat,  typhus 
fever,  scarlet  fever,  and  miliary  fever ;  later  came  Ozanam's 
'  Histoire  m6dicale  g6n6r.  et  particul.   des  maladies  6pid6- 

»  2  vols.,  8vo,  Hartford,  1799 ;  Engl.  Ed.,  London,  i8oa 
'  2  vols.,  8vo,  Tubingen,  1833. 
'  lamo,  Hamburg,  1790, 
^  Vol.  i,  lamo,  Altona,  1783. 
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miqnes/^  a  work  embracing  the  history  of  all  pestilences ; 
then  the  numerous  classical  monog^phs  of  Hecker,  '  Ueber 
die  Justinianeische  Pest/  '  Der  schwarze  Tod  in  14  Jahrhnn- 
dert/^  'Die  Tanzwuth,*'  'Der  englische  Schweiss/*  'Die 
epidemischen  Krankheiten  der  Jahre  17 70- 177 2'  (in  his 
history  of  modem  medicine).  Lastly  we  have  the  '  Ges- 
chichte  der  epidemischen  Krankheiten/^  of  Haeser^  an 
excellent  work  in  every  respect^  in  which  the  author,  with  a 
correct  appreciation  of  scientific  and  practical  needs,  has 
endeavoured  to  do  justice  to  the  chronological  and  patho- 
logical standpoints  equally. 

While  one  fully  recognises  the  diligence  in  compilation 
which  runs  through  many  of  the  above-named  works,  and  the 
great  merits   of    their  authors  in    arranging  and   critically 
sifting  the  mass  of  material,  and  while  one  takes  due  account 
of  the  results  to  which  these  investigations  have  led,  yet  it  is 
impossible  not  to  feel  that  they  are  but  the  partial  labours  of 
pioneers,  which  we  may  utilise,  in  a  measure,  in  our  endea- 
vours to  reach  the   goal  of  all    historico-pathological  and 
geographico-pathological  inquiry.     The  full  aim  and  object 
of  such  inquiry  is  to  exhibit  the  particular  circumstances 
under   which    diseases    have    occurred   within    the    several 
periods  of  time  and  at  various  parts  of  the  globe ;  to  show 
whether  they  have  been  subject  to  any  differences,  and  of 
what  kind,  according  to  the  time  and  the  place ;  what  causal 
relations    exist   between  the   factors    of    disease   acting    at 
particular  times  and  in  particular  places,  on  the  one  hand,  and 
the  character  of  the  diseases  that  have  actually  occurred  on  the 
other ;  and  finally  to  show  how  those  diseases  are  related  to 
one  another  in  their  prevalence   through   time  and  through 
space — a  task,  the  high  importance  of  which  for  the  doc- 
trine of  special  diseases,  for  etiology  and  for  hygiene,  cannot 
weU  be  misunderstood  or  called  in  question. 

'  and  ed.,  4  vols.,  Svo,  Paris,  1835. 

'  Berlin,  8to,  1833,  re-edited  by  Hirsch,  Berlin,  1865.  Engl,  transl.,  by 
Dr.  Babington,  lamo.,  Lond.  1833. 

»  8vo,  BerUn,  1832. 

«  8vo,  Berlin,  1834. 

*  Yol.  ii  of  the  lit  and  and  ed.,  and  vol.  ill  of  the  3rd  ed.  (1880—83),  of 
hk  '  Lthilnuii  dor  Geidiielite  der  Medicin  und  der  epidemischen  Krank- 
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The  execution  of  this  task  demands  obviously^  that  there 
shall  be  a  blending  of  all  the  points  of  view  previously  taken 
np  in  historico-pathological  and  geographico-pathological 
inquiry  ;  it  demands  an  extension  of  the  view  over  the  whole 
field  of  pathology^  and  a  method  of  handling  whereby  the 
subject  investigated  may  be  brought  into  direct  relation 
with  the  doctrines  of  disease.  In  the  present  work,  which 
may  haply  justify  the  title  of  a  "  Historico-Geographical 
Pathology  '^  that  I  have  chosen  for  it,  I  have  striven  after  the 
attainment  of  this  end  in  so  far  as  the  literary  materials  at  my 
disposal  permitted,  and  in  so  far  as  the  scientific  or  practical 
interest  of  the  several  forms  of  disease  seemed  to  require. 

In  arranging  the  subjects  treated  of  in  this  work  I  have 
followed  the  order  at  present  in  general  use  in  the  classifica- 
tion of  disease.     I  accordingly  distinguish  : 

(i)  Acute  infective  diseases. 

(2)  Chronic  infective  and  constitutional  diseases. 

(3)  Diseases  of  organs. 

I  adopt  this  division  without  wishing  in  any  way  to  prejudge 
or  do  violence  to  the  facts ;  and  I  do  not  forget  that  in  an 
inquiry  like  the  present,  it  is  of  less  consequence  to  carry 
out  a  strict  system  (which  is  indeed  not  altogether  prac- 
ticable owing  to  the  very  partial  kind  of  insight  that  we  have 
into  many  of  the  processes  of  disease),  than  to  assign 
definite  limits  to  each  of  the  subjects  of  investigation. 


CHAPTER  I. 


INFLUENZA. 


§1.  Inflaenza  takes  a  prominent  place  among  the  acnte 
infective  diseases  by  reason  of  its  wide  prevalence  in  space 
and  in  time ;  the  history  of  the  disease  may  be  followed  into 
the  remotest  periods  from  which  we  have  any  epidemiological 
record  at  all^  and  its  geographical  distribution^  in  so  far  as 
we  may  trast  the  information  before  ns^  extends  over 
the  whole  habitable  globe.  The  leading  position  of  inflaenza 
among  the  epidemic  diseases  makes  it  desirable  that  we 
should  have  a  survey  of  the  inflaenza  epidemics  hitherto 
known  to  have  occurred  ;  and  I  have^  in  the  following  tabular 
statement^  drawn  up  a  survey  of  that  kind  embracing  the 
period  from  1173  to  1875.  Beyond  the  year  11 73  the  epi- 
demiological data^  although  they  certainly  relate  to  influenza^ 
bear  a  stamp  too  little  characteristic  to  make  them  likely  to  be 
usef  al  for  the  following  inquiry ;  and  in  later  periods  as  well^ 
all  those  epidemics  are  left  unnoticed  which  have  been 
erroneously  designated  by  the  chroniclers  as  influenza^  and 
which  we  must  set  down  as  simple  bronchial  catarrhs  widely 
prevalent  at  the  same  season* 

Chronological  survey    of  epidemics  of  influenza  according  to 
records  existing  from  the  years  11 73 — 1875.^ 


Year. 

Season  of  the 
Epidemic. 

Area  of  Epidemic  Prevalence. 

1173 

December 

Italy  (i).  Germany  (1),    England  (j). 

1313     Aagust    .    . 

Italy  and  France  (i). 

1318 

March .    .    . 

Italy  (i). 

1387 

January  •    . 

ItAly  (I). 

France:  Montpellier(2). 

„       'March      •    . 

Germany  (3). 

Germany:  Saxony  and  Thuringia  (i).     The 
Netherlands :  fianders  (1). 

1404 

1411 

France:  Paris  (i). 

^  The  references  to  the  literature  are  collected  at  the  end  of  the  section ; 
the  numbers  plaoed  in  bzaokets  beside  the  names  of  localities  refer  to  the 
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Tear. 


1414 

»* 

I4»7 
1510 

»» 
»» 

»557 

99 


99 


1562 
1580 


>f 


» 


M 
1591 

1593 
>ff 

»> 

1597 
1626 

1627 


1655 
1658 

»» 

1675 

M 

1688 
»» 


SeMoo  of  tbe 
Epidemic. 


Januaiy  . 

Febmajj. 
September 


July     . 
Angost 


Area  of  Ejndemic  Preralence. 


July     .    . 
August 

September 

October   . 

Autumn  . 


June  . 
July  . 
August 


September 
October  . 
Not.  k  Dec. 


June  .  . 
July  .  . 
September 
Winter     . 


Summer 


June    .  . 

January  . 

April   .  . 
S^tember 

October  , 

May     .  . 

July     .  . 


Italy:   Bologna    (i),    Forli   (2),    Venice    (3), 

Florence  (4). 
France:  Paris (5). 
France:  Paris  (i). 
General  diffusion  in  Europe  (7/2). 
Italy :  Milan  (3). 
France  (4). 
England  (5). 

Creneral  diffusion  in  Europe. 
Sicily  (i). 
Italy  (2) :  Padua  (3),  Lombardy  (4).    Dalma- 

tia  (2).    Switscerland  (5). 
France  (6) :  Poitiers  (7),  Montpellier  (8),  Nis-^ 

mes  (9). 
Netherlfuids :  Harderwyk  (10),  Alkmaar  (it). 

Spain  (12). 
General  diffusion  in  Italy  (1,2,  3). 
General  diffusion  over  tbe  East,  in  Africa  and 

in  Europe  (i,  2,3,4,5). 
SicUy  (6, 7).    Netherlands :  Delft  (8). 
Italy  (6, 9).    France  (10, 11).    Spain  (12). 
Italy  (6,  7,  13).    Portugal  (13).    Spain  (13a). 

Cionstantinople  (7).     Ctennany:    Augsburg 

(»4). 
Germany :  Rhine  Districts  ( 1 5),  Helmstadt  (16)^ 

Silesia  (17).    Hungary  (7). 
Germany:  Saxony  (14,  18,  19),  Baltic  Coasts 

(7,  20).    Netheriands:  AJkmaar  (8). 
Denmark,  Sweden,  LiTonia  (7). 
Germany  (i,  2). 
Creneral  difosion  (i). 
France  (*). 

Italy:  Venice,  Rome,  Ac.  (f). 
Italy  (i). 

Italjr  ( I ).    Germany :  Strasburg  (2). 
Spam  (if  2). 
North  America:  Massachusetts,  Connecticut 

(3).    This  epidemic,  the  first  that  is  known 

to  haye  occurred  in  tho  Western  Hemisphere, 

is  believed  to  have  spread  (according  to  (4) ) 

to  the  West  Indies  and  South  America  (as* 

far  as  Chili). 
North  America :  New  England  States  ( i ). 
Italy  and  France  (i).    Germany :  Shores  of  the 

Baltic  (2). 
England:  liondon  (3). 
Germany    in    wide   diffusion:    Leipzig    (i). 

France  (2). 
Austria  (3).    Hungary  (4).    Bngland:  London 

(5). 
England:  London (i). 
Ireland:  Dublin (i). 


INFLUENZA. 


Year. 


Season  of  the 
Epidemic. 


1693 


1709 


9* 


>» 


•» 
1711 

ft 


n 


>» 


1729 30 


i» 


»» 


>» 


it 


»» 


»» 


>i 


«73»— 33 


»» 


»» 
If 


II 


ti 


Oct.  &  Nov. 


Jan.  k  Feb 
April  . 
Summer 
June  . 
July  . 
August 
September 
December 
April  .  . 
September 
October  . 
November 


December 
January 

February . 

March .    . 


October   . 

November 
December 


January  . 


February . 


March. 
April  . 


II 

fi 

J735 
173  7 — 38  November 

December 

January  . 

January  . 

February. 

October  . 

November 


If 

II 
174a 

X74»— 43 


Area  of  Epidemic  Prevalence. 


General  diffusion  in  Qreat  Britain,  the  North 
of  France,  and  the  Netherlands  (i). 

General  diffusion  in  Italy,  France,  Belgium, 
Germany,  and  Denmark. 

Italy :  Rome,  Floi-ence,  Milan,  Turin,  &c.  (x,  i). 

Germany:  Berlin  (3).    Belgium  (i). 

Denmark:  Copenhagen (4). 

Denmark :  Copenhagen  (i). 

Germany :  Holstein  (2),  Jena  (3),  &c. 

Germany:  Augsburg (4). 

GermaOT:  Tiioingen  (5). 

Italy :  Turin  (6). 

Russia:  Moscow (i). 

Sweden  (i). 

Germany :  Yienna  (2),  Uppei*  Silesia  (i). 

Germany:  Eisenach  (3),  Niimber^,  Begens- 
burg  (5),  Breslau  (4).  England :  London  (6), 
Flvmouth  (7J. 

England:  York  (8).  Switzerland:  Lucerne, 
Ziirich  ( I ). 

Switzerland :  Lusanne  (9).  Italy  :  Lombardy, 
Bologna,  Bomagna,  Toscana  (10,  xx). 
France:  Paris  (i). 

Germany:  Halle  (12),  Rhine  Districts  (11). 
Switzerland:  Rhaetian  Alps  (9).  Italy: 
Rome,  Florence,  Monte  Casino,  &c.  (11). 

Italy :  Naples,  Sicilv  (xx).    Spain  (13). 

Iceland  (14);  the  hrst  well-authenticated  in- 
fluenza epidemic  there. 

Seemingly  a  general  diffusion  over  the  globe. 

America :  New  England  States,  Newfoundland, 
West  Indies,  Mexico,  Peru  (15,  18). 

Russia.   Poland.    Germany:  Eisenach  (i). 

Germany:  Coburg  (2).  Switzerland:  Basel 
(6).  Scotland:  Edinburgh  (10).  Isle  de 
Bourbon  (17,  18). 

England :  London  ( 10, 1 2),  Tork  (13).  France : 
Paris  (8,  10),  Dijon  (9).  Netherlands:  Ley- 
den  (4),  Harderwyk  (3).    Italy  :  Milan  (14). 

England:  Plymouth  (11).  Italy:  Leghorn (10). 
Spain :  Madrid  (10). 

Italy :  Naples  (19). 

Majorca  (16). 

Iceland  (i). 

England :  Plymouth  ( 1 ).    North  America  (2). 

West  Indies:  Barbadoes  (2). 

General  diffusion  in  France  (3). 

Germany :  Coburg  (i),  Erfurt  (2). 
Germany:  Dresden,  Coblentz  (1). 

Switzerland (2).    Italy:  Brescia  (1). 

Italy  :  Milan,  Venice  (i). 

Italy :  Bologna  (i). 
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GEOaRAPHlCAIi   AND   HISTORICAL  PATHOLOGY. 


Year. 

Season  of  the 
Epidemic. 

174*— 43 « 

January  .    . 

w 

February .    . 

»> 

March .    .    . 

1757—58 

April   .     .    . 
September    . 

»» 
»» 

December 
May     .    .    . 
September    . 
October    .    . 

I76I — 62 

Dec. — May   . 

I* 
»» 

February .    . 
March .    •    . 

»> 

April   .    .    . 

May     .    .    . 
June    .    .    . 
July     .    .    . 

»» 
1767 

September    . 
•    •    •    •    • 

»t 

April   .    •     . 

»» 
«> 
»» 

June    .    .    . 
July     .    .    . 
August     .    . 
October    .    . 

»» 
»» 

177a 
1775—76 

>» 
It 

November    . 
December 
February .     . 
March .    .     . 
June    .    .    . 
September    . 
October    .    . 

«f 

November 

»• 

December 

1780—81 

January  .     . 
January  .    . 
March .    .    . 

Area  of  Epidemic  Prevalence. 


•France :  Paris  (6), 
Belgium :  Brussels 


Italy:  Rome,  Pisa,  Leghorn,  Florence,  Genoa 

•  (0. 

Italy:  Naples,  Sicily  (i). 
and  in  general  diffusion. 
Netherlands:  Ley  den  (3). 

(4). 
England :  Plymouth  (5). 

General  diffusion  in  North  America  (i).  West 
Indies :  Barbadoes  (1). 

France:  Boulogne (9). 

France :  Lille  (8),  Paris  (7). 

Scotland :  Edinburgh  (4). 

Scotland :  Fife,  St.  Andrews,  Perth,  Inverness, 
Aberdeen,  &c.  (4,  5,  6).    England :  York  (3). 

G^eral  diffusion  in  North  America  and  West 
Indies. 

Germany :  Breslau  (10),  &c. 

Germany :  Vienna  (3,  4)  and  Hungary.  Den- 
mark :  Copenhagen  (13). 

Germany :  Magdeburg,  Hamburg  (i  o),  Bremen 
(4).  Great  Britain :  London  (10,  11),  Edin- 
burgh (11).    Italy  (1,  3). 

Ireland :  Dublin  (13). 

France :  Alsace  (6,  14),  Lille  (8). 

France:  Nismes  (6),  English  Fleet  in  the 
Mediterranean  (10). 

France :  Gusset  (9). 

Widely  diffused  over  North  America  and 
Europe. 

North  America:  New  England  States  (10). 
Germany  :  Eisenach  (i),  Giessen  (1). 

England :  London  (7). 

Fi*ance :  Lille  (4)* 

France :  Paris  (3). 

France  :  Provence  (5),  Normandy  (6).  Italy : 
Toscana  (12). 

Ital^ :  Naples  (8). 

Spam :  Madrid  (9).    Cayenne  (11). 

North  America  (i). 

Germany:  Clausthal  (i). 

Germany :  Vienna  (2). 

Italy:  Naples  (xo). 

Italy:  Pisa  (xo).  France:  Paris  (3),  Bourges 
(5),  Bruyeres.  England :  London  (7),  York 
(9).    Ireland:  Dubun  (if). 

Fiknce :  Bordeaux,  Lyons*  &c.  (3).  Wide  dif- 
fusion in  England  (8,  9). 

France :  Normandy  (4),  Montpellier  (6).  Eng- 
land: Devonshire  (9). 

France  :  Martieues,  Poitiers,  Breot  ^4). 

France :  Paris  (3)  and  general  dittoMum  (%)• 

France:  Lorraine  (4).     ItaJ^fi   1QI'» 
&c.  (5).  Germany  :HeidelMrg(rV 
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Senson  of  the 
Epidemic. 


1780—81  December 
„  'February. 
„        March .    • 

I781— 82j    .      .      .      . 

Aatumn  . 
December 
January  . 
February. 


»» 


*9 


>» 


»> 


9f 


ft 


99 


99 


»» 


1788 


M 

>» 
>» 
»» 

»» 
»> 


1789 90 


tf 


March.    • 
April   .    . 

May     •    . 


June    •    • 


July  . 
August 
March. 
April  • 
May  . 
June  . 
July     . 


August    • 

September 
October    . 

•    •    •    • 

September 
October  • 


Area  of  Epidemic  Prevalence. 


Russia :  St.  Petersburg  (7).. 

Russia:  Wilna  (7). 

North  America  (8). 

General  diffusion  over  the  Eastern  Hemisphere. 

China,  British  India  (31,  31).  *    * 

Siberia.    Russia:  Kasan  (5,  31). 

Russia :  St.  Petersburg  (4). 

Russia:  Reval  (4,  36),  Riga  (4,  3).  Finland: 
Lovisa  (4).  Germany :  East  Prussia,  Tilsit, 
Braunsberg,  &c.  (7). 

Germany:  East  Prussia  (7),  West  Prussia, 
Pomerania  (i). 

Denmark  (4,  20,  25).  Germany:  Nordlingen 
(4),  Erfurt  (13, 14),  &c.  (i,  2, 12).    Sweden  (4). 

England :  Newcastle  (28,  31).  Hungary :  Mis- 
kolcz  (23). 

Germany:  Prague  (20—22),  Hamburg  (9), 
Clausthal  ( i  o),  Lauterbach  (11),  Mayence  ( 1 5), 
Giessen  (16),  Vienna  (22),  Niimberg  (17),  and 
other  places  in  Central  and  Southern  Ger- 
many. England:  London  (27,  29,  30), 
Devonshire  (34),  and  various  parts  of  Suffolk, 
Surrey,  &c.  Scotland :  Edinburgh  and  else- 
where (23). 

Germany  (South) :  Freiburg  (19),  &c.  Nether- 
lands (27).    England  and  Scotland  generally 

(2,  34). 

France :  Alsace,  Flanders,  Brittany  (4,  37,  38), 
Paris  (36),  &C,  Italy:  Sinigaglia,  Ancona, 
Urbino,  Spoleto,  Rome,  Florence,  Parma, 
Modena,  Bologna,  Venice,  Pavia,  Verona, 
Milan  (4,  3f— +»). 

France :  Orleans,  La  Rochelle,  Montpellier,  &c. 

Spain :  Madrid,  &c.  (4,  43). 

Russia  :  St.  Petersburg,  Kherson,  Poland  (8). 

Germany  :  Vienna  (3).  Hungary :  Miskolcz  (2). 

Denmai'k:  Copenhagen  (xi). 

Germany:  Munich  (1).  England:  Plymouth  (7). 

England :  London,  Kent,  Dover  (5),  Bath  (4), 
Manchester  (6). 

England  and  Scotland :  Cornwall,  Montrose  (5). 
FVance :  Paris  (9).  Italy  :  Padua  and  other 
places  (12). 

France:  LiUe  (xo).    Italy  (12). 

Italy  :  Verona,  Brescia,  Mantua  (13).  Switzer- 
land :  Geneva  (14). 

General  diffusion  over  the  Western  Hemi- 
sphere (i,  3). 

North  America:  Georgia  (4),  New  York  (i,  2). 

North  America:  Philadelphia  (3),  New  Eng- 
land States  (i).    West  Indies  :  Jamaica  (6). 

ITorth  America :  Massachusetts  (4).    West  In- 

^  (Sf  ;)• 

mm  (4)*    South  America  (3). 
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GEOGRAPHICAL   AND   HISTORICAL  PATHOLOGY, 


Year. 


1789 — 90 

1798 

1799  "l 

1800  j 

If 
» 

>» 

t» 
1800 — 1 

If 


f» 

>» 
180I 

1802^3 


i» 


yt 


tf 


Seanon  of  the 
Epidemic. 


Spring     • 
Not.  &  Dec. . 


October  . 
N'oyember 
December 

January  . 
February . 

April  .  • 
May  .  . 
September 
October  . 
November 

December 
January  . 


tf 
1804 

1805 — 6 

M 

»» 
»> 

f* 

1807 
it 
It 

tt 

1807 — 8 
tt 

tt 
1811 

1815 — 16 


Winter    . 
January  . 

February . 

March.     . 

April  •    . 
Winter     . 


t* 


September 
November 

January  . 


February . 
Spring 
Octol^r  . 
November 
December 
January  . 


Area  of  Epidemic  Prevalence. 


North  Ajnerica:    Albany,  Yermont,  Boston, 
New  York,  and  various  other  places  anew  (1). 
General  diffusion  in  U.S.  of  America. 


Autumn  *) 
and  Winter  j 
September   . 


North-eastern  parts  of  Europe. 

Russia :  Moscow  (2). 

Russia :  Vologda,  Arohans^el  (2). 
.|  Russia :  Riga,  Mittau  (2),  Kasan,  St.  Peters- 
burg (i),  Ulmdne,  Volhynia,  Podolia  (10). 

Galicia:  Lemberg  (10). 

Poland :  Warsaw  (i  i).    Germany :  Province  of 
Prussia  (2). 

Germany :  Vienna  (9),  Posen  (2). 

Denmark:  Copenhagen  (12). 

China  (14). 

Germany:  Liineburg (4).  France:  Lyons  (13). 

Germany :  Altenbur^  ( 5 ),  Paderbom  (6 ),  Donau- 
eschingen,  Sigmaringen. 

Germany:  Stuttgart  (8). 

Germany :  Gorlitz  (7). 

Brazil :  Rio  Janeiro  (i) 

Very  extensive  diffusion  in  France  (2,  3,  4,  14,. 
15,  16,  17). 

Germany:   Stolberg-on-Rhine  (7).   Italy:  Mi- 
lan (18,   19).     England;    London,  &c.  (10,. 

II,  13). 
Germany :  Frankfort-on-Main  (5),  Cologne  (6), 

Mayence  (8),  Hanau(23).    Widely  spread  in 

Britain  (12,  13,  22). 
Universally  in  Britain  (12,  13).    Italy:  G^noa 

(20),  Verona,  Padua^  Modena  (21).    Switzer 

land :  Geneva  (24). 
Germany :  Paderbom  (9).    Britain  (13). 
Iceland  (i). 
Generally  in  West  Indies  (13);  in  St.  Bartho 

lomew  in  November. 
Spain:  Catalonia  (12). 
Russia :  Wilna  (3). 
Germany:  Erlangen  (2).    France:  Paris  (4,  6, 

9,  10).    Narbonne  (7). 
France:    Versailles  (5),  Lyons  (15)-     Italy: 

Lucca  and  all  Northern  Italy  (11,  14)- 
General  in  North  America  (i). 
Massachusetts  (2). 
New  England  States  (i,  3,  7)- 
Western  States  (1). 
Scotland :  Edinburgh  (3). 
England:  London  (i),  Nottingham  (2). 
England :  Newcastle  (4). 
General  diffusion  in  Brazil  (i). 

General  diffusion  in  North  Amei*ica  (i). 
Boston,  n.S.A.  (i). 
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Year. 


1815 — 16 


Seaion  of  the 
Epidemic. 


»t 

1824 — 15 

ft 

t$ 

>« 

1816 

9f 


tf 


99 
1827 


ft 
1830 32 

1830 
99 

99 
1831 

99 
99 
>» 
99 


October  • 
Winter  . 
February . 

•  •  •  • 
October  . 
November 
December 


99 


January  . 
February. 


May     •    . 
September 


January  . 
February. 


January  . 
September 

November 
January  . 

February. 
March.  . 
iipril  .  . 
Slay     •    . 


June    •    • 


M 


»f 


1832 


July    •    . 


November 

December 
January  • 


Area  of  Epidemic  Prevalence. 


New  Tork  (3). 

Pennsylvania  (2). 

South  Carolina  ( I ).  Iceland  (5).  Widely  spread 
in  Brazil  (4). 

In  the  Northern  States  of  the  Union  (i). 

Boston. 

New  Tork. 

Philadelphia. 

Widely  spread  over  the  Western  Hemisphere. 

U.  S.  of  America:  general  in  the  Southern 
Stat^  Qeorgia  (i),  Alabama  (3). 

U.  S.  of  America:  general  in  the  Atlantic 
States  as  well  as  in  the  Eastern,  Northern,  and 
Western  (i). 

Generally  in  Mexico  (2). 

Extensively  in  Pern  ^4). 

Generally  diffused  in  Siberia  and  Eastern 
Russia  (iV 

Siberia:  ToDolsk,  Tomsk. 

Russia:  Perm. 

General  diffusion  over  the  Eastern  and  Western 
Hemispheres. 

China  (i,  49). 

Manilla(i).  Polynesia:  Navigator's  Islands  (47). 
probably  for  the  first  time. 

Russia:  Moscow. 

Russia:  St.  Petersburg  (4).  East  Indies: 
Borneo,  Sumatra  (2). 

Russia :  Courland  (5),  Dorpat  (5). 

Poland:  Warsaw.    East  Indies:  Java  (2,  3). 

Germany:  East  Prussia  (11),  Silesia  (15). 

Germany:  Danzig  (10^,  Brandenburg  (12,  13), 
Berlin  (51),  MagdeDurg  (14),  Kingdom  of 
Saxony  (16, 17),  Duchy  of  Nassau  (54),  Rhine 
districts,  in  i>art8  (18,19),  Homburg,  Bamberg 
(27),  Bohemia  (29, 31),  Vienna  (30),  Wurtem- 
berg,  in  parts  (25).  Finland  (7).  Denmark  (8,9). 

German :  Rhine  districts,  Cologne  (20),  Hanau 
(22),  Mayence  (23),  Ansbach  (28),  Heidelberg 
(24),  Wurtemberg,  in  parts  (25).  Belgium 
(53).  France:  Paris, &c. (34 — 36).  Sweden, 
in  parts  (7).  Scotland :  Glasgow.  Enfi[land : 
Douglas,  Isle  of  Man  (39).  Further  India: 
Singapore  (3).    East  Indies  (3a). 

Germany:  Aix  (21),  Wurtemberg  (25,  26). 
Switz^land:  Geneva  (32,  33).  France:  Tou- 
louse (3  7).  England:  London,&c.(38).  Sweden, 
in  parts  (7).    Further  India:  Penang(3). 

Italy:  Rome  (41,  42),  Toscana  (48).  U.  S.  of 
Ajnerica :  New  Jerscnr  (44),  Philadelphia  (50). 

Ital^:  Naples  and  Sicily  (40,  43,  48,  52). 

Spam:  Gibraltar.  North  Ainerica:  Philadel- 
phia (44),  apparently  a  revival  of  the  previous 
epidemic 
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1^m»n  tA  tht 


k. 


Arcs  of  Kfodgg-ic 


if  I*    'F*l/niai7* 
^        Apnl   »    * 


M 


#f 


>/ 


»f 


If 


»• 


»i 


»t 


»14 


•  I 
•I 


I 

ffnmukrj  , 


April   • 


May     •    • 


June    •    • 


it)6— 37 


July     .    . 

Soptomber 

Novombor 
January  . 
Pobruary . 
Deoombor 


•    •    • 


I* 


Ootobor   . 
NoTomber 

D«ceiiib«r 


North  Ainerica:  Georgia  (4.$^. 

Isdia :  Indore,  ICeemt,  and  other  plaoea  (46). 

India :  Ban^;ak/re  (46), 

General  diffusion  orer  Western  Aaia,  XortH 
Africa,  and  Enrope.  .     .    . 

Rtuaia:  Moscow,  Perm,  'KnKnt,  St.  Peters- 
bnrg  (3),  Riga  (4). 

Roaaia :  Odeam  (x).  Galicia :  Biody  (63). 
Germany:  Memd  (24). 

Egypt  (1,4).  Syria  (4).  Poland :  Warsaw  (1 5). 
Germany:  Pror.  Prnssia  (15 — 19,  24),  Posen 
(24),Oppeln,  Brealaa  (22, 23),  Pror.  Branden- 
bnrg  and  Berlin  (25 — 33).  Luneburg  (39), 
Bo&mia  (60).    Denmark :  Elsinore  (9). 

Germany:  Ghreifswald  (20,  31),  Liegnitz  (22). 
ProT.  Saxony  (34),  Hambnre  (36).  Kingd.  of 
Saxony  (40 — ^42),  Jena  (43),  l*iilda  (44),  Hom- 
barg  (56),  Bohemia  (61,  62),  Lower  Austria 
and  Vienna  (64^67),  Upper  Austria  and 
Linz  (6S,  69).  Hungary:  Pesth  (74,  75). 
Denmark:  (Copenhagen  (9— ;i3),  Funen  and 
Jiitland  (9),  Alborg  (14).  France:  Paris 
^79 — 82),  Bordeaux  (85),  &c.  Britain:  Lon- 
don (93,  94),  Birmingham  (95),  Edinburgh 
(96),  Armagh  (97). 

Germany:  Schleswig-Holstein  (35),  Bremen 
(37),  Marburg  (45),  Rhine  Province  (46 — 49), 
Dnchy  of  Nassau  (100),  Heidelberg  (50), 
Wiirtemberg  (51),  Munich  (53,  54),  Weis- 
senberg  (55),  Wiirzburg  (57,  58),  Kirchenla- 
mitz  (59),  Tyrol  (70),  Sivria  (72),  Laibach 
(71).  Dalmatia  (73).  Italy :  Lombardy, 
Venetia  (86—88,  98). 

Germany:  Ditmarschen  (35),  Osnabriick  (38), 
Wiirtemberg,  &o.  (51).  Nefcherlands:  Am- 
sterdam (99).  Italy:  Modena,  Romagna, 
Ancona  (90 — 98). 

Germany :  Sigmaidngen  (52.).  •  Italy :  Noyara 

(«9). 
Switzerland :  Aarau  (76),  Zurich  (77),  Bern  (78). 

Franco :  Dpt.  de  la  Moselle  (84). 

Italy:  Naples  (91,  92—98),  Sicily  (98). 

Cayenne  (i). 

India :  Oaloutta  (3). 

Brazil :  Rio  de  Janeiro  (2). 

Considerable  diffusion  in  the  Eastern  Hemi- 
sphere. 

Australia:  Sydney  (i). 

South  Africa :  Cape  Town  (2).  Java  (96). 
Further  India:  Penang  (104). 

Russia:  St,Peter8bunr(3).  Sweden (4).  Den- 
mark :  Slainore,  Oopenhaffen*  Ac.  (5,  8). 
Germany:     Greiftwald   (i^»    Profinoe  of 
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Year. 


1836 — 37 


99 


»f 


1838 


f» 


1839 
1 841 


1842 


»> 


9* 


1843 


ft 


Season  of  the 
Epidemic. 


January  . 


February . 


liarch.    • 


July  .  . 
February . 
Noyember 


January  . 

February . 

Marcb.  . 

April  .  . 

January  . 

Marcb .  . 

Spring  . 

Marcb.  . 


April 
ay 


Api 

M!a: 

Summer 

June 


July     . 
August 


Area  of  Epidemic  Prevalence. 


Brandenburg,  Berlin  (16,.  17).  England,  at 
various  placet  (46). 

E^pt,  Syria  (91,  91).  Denmark:  Bombolm, 
Viborff,  &c.  (1).  Germany:  Prov.  Prussia 
(9),  Scnleswig-Holstein  (ix),  Hamburg  (12 — 
15),  Breslau  (x8),  Peitz  (19),  Kingdom  of 
Saxony  (20,  21),  Fulda  (23, 24),  Hesse  (25,  27, 
28),  Cassel  (99),  BJienisb  Prussia  (30,  32,  33). 
Wiirtember^  (34).  England  (46):  London 
(47,  48),  Sidmoutb  (103),  Birmingham  (49), 
North  Shields  (50),  Liverpool  ('02).  L*eland 
(51)  France :  Paris  (54 — 65),  Strasburg  (66), 
Eennes  (68),  Nancy  (69),  Bordeaux  (81),  &c. 
Netberlandis  (97).  Switzerland:  Geneva  (xoi). 

Germany:  Kingdom  of  Saxony  (21),  Jena  (22), 
Emden  (29),  Rhenish  Prussia  (30, 31),  Nassau 
(98),  Wiirtemberg  (34),  Stuttgart  (3 5),  Kreuz- 
wertheim,  Bavaria  (37),  Lower  Austria  (38 — 
41).  Switzerland :  Solothum,  &c.  (43).  Bel- 
gium (95):  Antwerp  (53).  France:  Dpt.  de 
la  Moselle  (70),  Lyons  (7 1 — 75),  Dgon  (80, 81), 
Narbonne  (76),  Toulouse  (77),  Dpt.  Tarn  et 
Garonne  (78),  Montpellier  (82).  Northern 
Italy:  Turin  (83),  Brescia  (84).  Ac.  (85—88). 
Spain  and  Portugal  (100) :  Lisbon  (89,  90). 

Germany:  Wiirtemberg (34),  Sigmaringen  (36), 
Salzburg  (42).  Switzerland:  Uster,  Hongg, 
Bern,  4&.  (43 — 45). 

Faroe  Islands  (5).    Mexico  (93). 

Isle  de  Bourbon  (x).    Iceland  (3,  4). 

Australia:  Sydney.    New  Zealand  (5). 

Abyssinia :  Tigr6  (2). 

Germany:  Prov.  Prussia  (i),  Halle  (2),  King- 
dom of  Saxony  (3),  Liineburg  (7). 

Germany:  Peitz  (4),  Fulda  (5),  Jena  (6). 

Grermany :  Province  of  Westphalia  (13),  Nassau 
(x3).    Vienna  (10).    Hungary:  Pesth  (9). 

Germany :  Bhenish  Prussia  (8 ).  Ireland:  Dublin 

(u, "). 

Belgium  (i). 

England:  London  (4),  York  (5),  &c. 

France:  Paris  (2,  3). 

General  diffusion  in  Egypt  (6).    Chili  (7). 

Germany:  Berlin  (5),  Westphalia  (3).  Eng- 
land:  London  (4).    Iceland  (xx).     . 

France:  Paris  (5). 

North  Siberia  ( i ). 

General  diffusion  in  North  America  (9). 

U.  S.  of  America :  New  England  States,  New 
York,  Western  States  (8). 

U.  S.  of  America:  Pennsylvania  (xo),  Central 
and  Southern  States  (8).  Virginia  (12). 

U.  S.  of  America :  S.  Carolina  (8). 
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Year. 


1844 

January  .    . 

ft 

Febrnary .    . 

>» 

Noyember 

1845 

January  .    . 

1846—47 

Winter     .    . 

»» 

February .    . 

ft 
ft 

184.7—48 

search .    .    . 
August    .    . 

9» 


ft 


ft 


ft 


1850 — 51 


»t 

t» 

»» 
tt 


1852 


1853 

tt 
1854 

1855 
»t 


Season  of  the 
Epidemic. 


September 
October    . 

November 


December 


December 


January  . 

February . 
March.    . 


January  . 
liiay  .  . 
May     .    . 


January  . 


January  . 


Oct.  &  Nov. 


Area  of  Epidemic  Prevalence. 


Germany:   Rbenish  Prussia  (i),  Westphalia 

(i),  Nassau  (7).    England:  Cheshire  (3). 
France :  Dpt.  Allier  (4).  Switzerland :  Geneva 

(8). 
Russia:  St.  Petersburg  (5). 

Wide  diffusion  in  Cayenne  (6).  New  Zealand  (9). 

Germany:  Regensburg,  Minden  (x).    S¥ritzer- 

land :  Zurich,  Bern  (2). 

England:  Richmond  (i).    Denmark  (2).    Bel- 

fium  (4).  Switzerland:  Basel  (5).  France: 
*aris  (xo). 

Switzerland :  Bern  (7).  France :  Toulouse  (8). 
Russia :  Jaroslav  (6). 

Russia :  St.  Petersburg  (3). 

Turkey :  Constantinople  (9). 

Generally  diffused  over  the  Eastern  Hemisphere. 

France:  Rennes  (23). 

France :  Lyons  (24).  Denmark :  Copenhagen 
(25).    Germany :  Bohemia  (2). 

Germany:  Bohemia  (2),  Schles¥rig-Holstein  (i), 
Wiirtemberg  (4).  Denmark  (5).  Nether- 
lands (6) :  Amsterdam  (26).  IVance :  Mar- 
seilles, &c.  (9).  Britain :  liondon  (10, 1 1, 12), 
York  (13),  Edinburgh  (15,  16,  27). 

Germany :  Erlangen  (3),  Duchy  of  Nassau  (28). 
Netherlands  (6, 7).  Switzerhuid  (8).  France : 
Put  de  D6me  (17),  Paris  (29).  Northern 
Italy:  Genoa,  Nice,  Alessandria,  &c.  (9.  18, 
19).  Spain :  Barcelona,  Madrid  (9).  Greece, 
Egypt,  Alners  (20).    North  of  Scotland  (14). 

Germany :  District  of  Holzen,  Bavaria  (30). 
Belgium :  Liege  (31).  Southern  Italy :  Naples 
(9).    Hawaian  Islands  (32). 

West  Indies :  St  .Vincent  ( i ),  Santa  Cruz,<&c.  (21). 

Generally  diffused  over  the  Western  and 
Eastern  Hemispheres. 

West  Indies:  Majrtinique  (x).  America:  Peru 
and  Chili,  spreading  from  Lima  along  the 
coast  to  Valparaiso  (2). 

North  America:  California  (3).  Germany:  Osna- 
bruck  (4),  Duchy  of  Nassau  (5).  Prague  (13). 

Germany :  Upper  Harz  (6).    Sweden  (7). 

Germany:  Bavaria  (8).  France:  Paris  (9,  10). 
Italy :  Asti  (x  x).    Egynt  (12). 

Australian  Continent  ana  Tasmania  (i).  South 
America:  Peru  and  Chili,  as  in  previous 
year  (2). 

Cape  Colony  (1). 

Faroe  Islands  (2). 

Bavaria,  in  several  departments  (i). 

G^eral  prevalence  in  Europe. 

Russia:  St.  Petersburg  (x).  Germany:  Ba» 
varia  (2),  Wurtemb€?g  (3).  Netherlands  (4). 
Belgium :  Liege  (5).    ItcJy :  Naples  (6), 
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Tear. 


1855 


»» 


1856 


>» 


1857—58 


March. 
May     • 
June    . 
February 
July     , 


»» 


»> 


99 

»t 
i860 

I86I 

1862 

t» 
ft 


Season  of  the 
Epidemic. 


August 
September    . 


December 


Area  of  Epidemio  Prevalenoe. 


January  •  . 
May  .  .  . 
June  &  July . 
December 
January  .  . 
April  . 
May  . 
1863 — 64  Winter 


1866 


f> 
1867 

tt 

»» 
1868 

1871 

1873 


• 


February  •    . 
March.    . 

May  .  . 
December 
February. 
March .  . 
April  .  .  . 
December  . 
December 
Jan. — March 


1874—75 


Winter 


Gkrmany :  Duchy  of  Nassau  (7). 

Iceland  (8). 

Brazil :  Rio  de  Janeiro  (9). 

Faroe  Islands  (i). 

Iceland  (2). 

Wide  diffusion  oyer  the  Western  and  Eastern 
Hemispheres. 

Central  America:  Panama  (i). 

West  Indies  (2,  3).  South  America :  Ooasts  of 
Ohili  and  Peru  (3).  British  North  America : 
Yancouyer's  Island  (3). 

Russia:  Courland  (4),  St.  Petersburg  (5),  Sa- 
mara (6).  G^ermany :  Duchy  of  Nassau  (7), 
Wurtemberg  (8),  &yaria  (9),  Bohemia  (17). 
Belgium  (ic^.  France  genentlly  (11) :  Pans 
(12),  Strasburg  (13),  Lyons  (14). 

Italy:  Naples  (15). 

Faroe  Islands  (16). 

Australian  Gontinent  atfd  Tasmania  (i,  2). 

North  America :  Philadelphia  (1). 

Bermudas  (i).    Netherlands :  Rotterdam  (2). 

Gape  of  Gk>od  Hope  (3). 

Icciand  (4). 

New  Oaledonia  (i).  France:  Paris  and  else- 
where (2).  California,  along  the  Pacific 
coast  (3). 

Switzerland :  Canton  Zurich  (4). 

France:  Paris,  Dpt.  de  I'Aisne  (i),  Bains  en 
Vosges  (2). 

England:  London  (3). 

Reunion  and  Mauritius  (4). 

F^rance:  Paris  (i,  2,  3^,  Strasburg  (4). 

Germany :  Stuttgart  (5). 

Belffium :  Ghent  (6). 

Tui^ey:  Constantinople  ( I ). 

Gape  of  Good  Hope  (i).        ^ 

Uniyersally  in  North  America :  Pennsylyania, 
Ohio,  Virginia,  lUinois,  Iowa,  Michigan, 
Wisconsin,  Minnesota,  Missouri,  Alabama, 
Louisiana,  Texas,  and  other  States  ( x ) . 

Widely  spread  oyer  the  Western  and  Eastern 
Hemispheres.  North  America :  Texas,  New 
York,  South  Carolina,  Ohio,  Iowa,  and  other 
States  ( I ).  G^ermany :  Austria  (2).  France: 
Paris,  Bordeaux,  Toulouse,  Hayre,  &c.  (3), 
Dpt.  des  Ardennes  (4),  Lyons  (5).  Sweden  (6). 
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§  2.  Always  occubs  as  an  Epidemic  ob  Pandemic. 

Influenza  always  occurs  as  an  epidemic  disease^  whether 
within  a  narrow  circle  or  even  confined  to  particular 
places^  or  in  general  diffusion  over  wide  tracts  of  country, 
over  a  whole  continent,  and,  indeed,  not  i*arely  over  a  great  part 
of  the  globe  as  a  true  pandemic.  It  is  in  this  last  respect 
that  influenza  takes  an  exceptional  place  among  the  acute 
infective  diseases ;  no  other  of  them  has  ever  shown  so  pro- 
nounced a  pandemic  character  as  influenza.  In  estimating 
the  distribution  in  space  to  which  the  disease  has  attained 
in  the  several  epidemics,  it  should  be  kept  in  mind  that, 
for  many  of  them>  the  records  available  are  but  defective 
ones,  not  warranting  definite  conclusions  as  to  the  area  of 
epidemic  distribution.  And  this  holds  good  not  only  for 
past  centuries,  but  still  more  for  the  decades  just  expired 
and  in  particular  for  the  pandemics  of  the  years  1857-58, 
and  1874-75.  The  interest  in  the  subject  had  become, 
exhausted  for  the  greater  number  of  observers  and  chroni- 
clers, or,  at  all  events,  it  has  not  been  aroused  except  in  the 
case  of  especially  severe  and  destructive  epidemics ;  and  one 
may  therefore  premise  that,  in  many  cases  in  which  there 
seem  to  have  been  only  isolated  outbreaks  of  the  disease  at 
various  points,  there  have  been  intermediate  outbreaks  not 
recorded ;  so  that  the  conclusion  as  to  the  extent  of  the  epi- 
demic is  not  altogether  reliable.  Beyond  doubt,  influenza 
has  prevailed  in  tropical  and  sub-tropical  regions  much  oftener 
and  much  more  widely  than  the  somewhat  scanty  information 
from  those  parts  would  lead  us  to  believe ;  and  it  is  therefore 
justifiable  to  surmise  that  the  disease  as  a  pandemic  has  even 
greater  importance  than  we  might  ascribe  to  it  from  the  data 
before  us. 

In  truly  pandemic  form,  we  meet  with  authentic  influenzas 
in  the  years  1510,  1557,  1580,  1593,  1732-331  17671  1781-82, 
1802-3,  1830-33,  1836.37,  1847-48,  1850.51,  1855,  1857.58, 
and  1874-75  ;  in  several  of  these  pandemics,  the  disease 
extended  not  only  over  the  Eastern  Hemisphere,  but  it  reached 
also  to  the  Western ;  in  others  it  remained  limited  to  the 
former ;  while  pandemics  are  known  to  have  occurred  excln- 
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sively  in  the  Western  Hemisphere  in  the  years  1647,  '  737-38, 
1757-58,  1761-62,  1789-90,  1798,  1807,  1815-16,  1824-26, 
1843,  8*^^  1873.  Widely  prevalent  influenzas  over  large 
tracts  of  country  occurred  in  Germany  in  1591,  1658,  1675, 
1800,  1841,  and  1844;  in  France  in  1737,  1775,  1779;  in 
the  West  Indies  in  1805. 

Among  isolated  outbreaks  of  the  disease,  the  often  observed 
epidemics  on  board  ship  are  especially  interesting.  In  several 
cases  of  the  kind,  the  crews  were  attacked,  and  that  too  just 
as  suddenly  and  without  warning  as  when  influenza  appears 
on  land,  while  the  ships  were  lying  in  port  or  cruising  off  the 
coast,  no  trace  of  the  disease  having  shown  itself  either  before 
or  after  in  the  same  region  ashore.  Among  the  observa- 
tions to  that  effect  may  be  mentioned :  that  of  Pop,^  on  an 
epidemic  in  February,  1856,  on  board  a  Netherlands*  frigate 
in  the  harbour  of  Macassar,  in  which  144  out  of  a  ship^s 
company  of  340,  fell  ill  in  a  few  days ;  the  observations  by 
surgeons  of  the  English  navy^  on  the  breaking  out  of  influenza 
in  August,  1856,  in  the  harbour  of  Bio  de  Janeiro,  and,  in 
October  of  the  same  year,  in  the  harbour  of  Callao  ;  those  by 
surgeons  of  the  German  navy'  on  the  appearance  of  the  disease 
on  board  a  ship  of  war  in  April,  1875,  in  the  North  Pacific  (38° 
N.,  149E.)  a  few  days  after  leaving  Yokohama,  and  on  board 
another  ship  in  July  of  the  same  year  in  the  Gulf  of  Pe-chili, 
China;  and  lastly  by  Chaumeziire,^  on  the  epidemic  of 
influenza  on  board  a  French  frigate  in  February,  1863,  four 
days  after  leaving  the  harbour  of  Gor6e,  Senegambia:  not 
a  trace  of  the  disease  had  shown  itself  in  the  town ;  while 
another  ship  of  war,  that  left  Gor^e  two  days  earlier,  and 
took  the  same  course,  arrived  in  the  harbour  of  Brest  without 
having  had  a  single  case  of  influenza  on  board.  In  other 
and  still  more  interesting  cases,  the  disease  has  appeared, 
at  a  time  when  it  was  generally  prevalent  on  land, 
among  the  crews  of  ships  on  the  high  seas  which  had  not 
previously  communicated  with  an  infected  shore ;  and  those 

^  'Nederl.  Tijdschr.  voor  Creneesk/  1859,  iii,  22. 

*  '  Statist.  Report  on  the  Health  of  the  Navy  for  the  year  1856/  p.  100. 

*  '  Statist.  Sanitatsbericht  iiber  die  kaiserl.  dentsche  Marine  f  iir  das 
Jahre  1875.1876,'  22. 

^  Chaumezi^re  '  Fi^vre  catarrhalei,  ^pid^mie  observ^e  k  .bord  da  vaissMU 
le  Dugaaj-Trouin  anx  moit  de  Ftfvr.  et  Mbo,  i86a»'  Paris,  1865. 
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outbreaks  befell  at  the  same  time  as  the  outbreaks  of  influenza 
on  the  coasts  nearest  to  the  position  of  the  ships.  Thus,  in 
September,  1781,  influenza  attacked  the  crew  of  an  East 
Indiaman  on  the  voyage  from  Malacca  to  Canton,  so  generally 
that  scarcely  a  single  person  escaped ;  when  they  left 
Malacca,  the  disease  was  not  prevalent  there,  but  when  they 
arrived  at  Canton  it  transpired  that  their  outbreak  on  board, 
in  the  China  Sea,  had  happened  at  the  very  time  when  the 
disease  was  showing  itself  with  equal  intensity  at  Canton.^ 
On  board  the  fleet  of  Admiral  Kempenfeldt,  which  had  sailed 
from  Spithead  on  the  2nd  of  May,  1 782,  influenza  broke  out 
at  the  end  of  the  month  with  such  intensity  that  the  ships 
were  obliged  to  return  to  port  in  the  second  week  of  June  ; 
they  had  not  been  in  communication  with  any  part  of  the 
coast,  but  had  been  cruising  on  the  high  sea  between  Brest 
and  the  Lizard.  Similar  observations  were  made,  at  the  time 
of  the  universal  prevalence  of  influenza  in  1837,  on  board 
English  ships  of  war  cruising  on  the  coasts  of  Spain  and 
Portugal,  and  in  Indian  waters.'  Renault'  records  an  epidemic 
of  influenza  in  1847,  ^^  board  a  French  mail  steamer  on  the 
passage  from  Marseilles  to  Alexandria,  coincident  with  the 
outbreak  of  the  disease  on  the  Mediterranean  coasts.  On 
board  an  English  ship  of  war  cruising  on  the  coast  of  Cuba 
in  1857,  and  holding  no  communication  with  the  shore,  the 
greater  part  of  the  crew  fell  ill  of  influenza ;  it  was  after- 
wards ascertained  that  the  disease  had  been  prevalent  during 
the  very  same  time  at  Havanna,  in  Trinidad,  and  in  other 
West  India  islands.*  For  the  same  year  (1847)  we  have 
the  following  from  the  Pacific  station  :^  "  Influenza  broke 
out  in  the  Monarch  while  at  sea,  on  the  passage  from 
Payta  to  Valparaiso.  She  had  left  the  former  place  on  the 
23rd  of  August  and  arrived  at  the  latter  on  the  last  day  of 
September.     About  the    12th   of  the  month.     •     •     seven 

'  This  fact,  and  the  one  that  follows,  are  taken  from  oommnnicationB  by 
Burgeons  of  the  English  navy,  which  are  collected  in  Himlj's  '  Darstellan^p 
der  Grippe  vom  Jahre  1782,  Ac.,'  Hanover,  1833,  p.  8. 

'  *  Statist.  Report  on  the  Health  of  the  Navy  for  the  years  1837 — 1843/ 
u,  8,  111,  7. 

«  •  Gaz.  Med.  de  Paris,'  1856,  680. 

^  *  Report  on  Health  of  Navy  for  year  1857,*  41. 

•  lb.  69. 
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men  were  placed  on  the  sick  list  with  catarrhal  symptoms^  and 
during  the  following  ten  days  upwards  of  eighty  were  added. 
•  .  On  the  arrival  of  the  ship  at  Valparaiso^  the  place 
was  healthy;  but^  in  the  course  of  a  few  days,  some  cases  of 
influenza  made  their  appearance,  and  very  soon  afterwards 
the  disease  extended  over  the  whole  town.  •  •  The  sur- 
geon further  observes  that  the  whole  coast,  from  Van- 
couver's Island  southwards  to  Valparaiso,  was  visited  by  the 
epidemic/' 


§  3.  Mods  or  Pbogbessiok. 

There  have  been  two  points  which  have  always  attracted 
the  particular  attention  of  those  who  have  investigated 
iufluenza  with  reference  to  its  time  of  outbreak  and  its 
range  of  diffusion :  viz.  periodicity  in  the  recurrence  of  epi' 
demies  or  pandemics  ;  and  the  order  in  which  particular  places, 
•districts,  or  larger  tracts  of  country  have  successively 
been  invaded  by  the  pandemic,  or  in  other  words,  the  progress 
of  the  disease  in  a  definite  line  from  east  to  west.  As  regards 
the  first-named  point,  a  glance  at  the  chronology  of  influenza 
pandemics  is  sufficient  to  convince  one  that  the  assumption  of 
a  definite  periodicity  in  their  succession  is  absolutely  ground- 
less, and  that  any  such  regularity  in  the  more  isolated  cases 
of  its  epidemic  prevalence  in  various  parts  of  the  globe  is  in 
nowise  capable  of  proof  .^  With  apparently  greater  justice  it 
has  been  inferred  £rom  the  data  of  earlier  observers,  that  there 
is  a  regular  progress  of  the  sickness  from  east  to  west. 
This  notion  is  based  upon  an  assumption,  to  my  mind 
•erroneous,  that  the  separate  portions  of  a  great  epidemic  or 
pandemic  of  influenza  stand  in  a  direct  pathogenetic  relation 
to  one  another,  and  that  the  causative  agent,  beginning  at 
one  point  and  radiating  therefrom,  has  extended  to  ever 
wider  and  wider  circles.     It  cannot  certainly  be  denied  that 

'  Finsen  (' Jagttagelser  angeaande  Sjgdomsforhold  i  Island.'  Kjobenh. 
1874,  34)  writes  in  this  connexion  respecting  Iceland :  "  Those  who  relj 
upon  the  experience  of  former  times  assame  that  this  infective  disease  breaks 
<mt  every  nine  ^e^  ^odicable  periodicity  has  not  been  kept  np 
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some  pandemics,  regarded  as  a  whole^  do  afford  evidence  of  the 
sickness  travelling  in  the  alleged  direction^  from  east  to  west ; 
in  other  cases^  however,  the  disease  has  gone  in  an  opposite 
direction,^  or  it  has  travelled  from  north  to  south,  or  from 
south  to  north.  Still  less  is  there  any  definite  track  of  sickness 
discoverable  within  the  more  isolated  and  smaller  circles. 
Not  unfrequently,  as  for  instance  in  the  pandemics  of  1833 
and  1837,  ^^^7  countries  taken  together  in  a  group  have  been 
smitten  by  the  disease  as  if  at  one  blow  ;  while,  for  particular 
localities  situated  within  that  area,  there  have  been  intervals 
of  one  or  more  weeks  in  the  time  of  the  influenza  appearing ; 
and  there  are  not  wanting  observations  to  show  that  the 
sickness  had  raged  for  a  considerable  time  in  one  quarter 
of  a  town  before  it  showed  itself  in  the  others.  The  larger 
number  of  facts  is  rather  in  favour  of  a  radial  progress  of 
infiuenza^  or  a  progress  by  leaps  and  bounds^  than  of  a^ 
linear  progress  ;  while,  in  a  comprehensive  review  of  the  faciSy 
the  direction  is  found  to  be  sometimes  to  one  point  of  the  compass, 
sometimes  to  another.  So  that  the  extension  of  the  disease 
in  one  single  direction  cannot  be  regarded  as  a  peculiarity 
appertaining  to  influenza. 

A  few  facts  from  the  histories  of  outbreaks  may  serve  to- 
elucidate  the  questions  here  raised.  As  early  a  writer  aa 
Baker^  says,  with  respect  to  the  spread  of  the  disease  in 
England:  ''I  have  considered  it  worth  while  to  inquire 
whether  this  epidemic  catarrh  has  passed  from  one  part  of 
our  island  to  another  in  any  definite  line  of  progress  ;  whether^ 
in  fact,  it  has  travelled  from  east  to  west,  or  from  northern 
localities  southwards,  or  whether  it  has  made  the  journey  in 
the  opposite  order.  But  I  have  ascertained  that  it  obeyed  no 
law  whatsoever,  running  its  uncertain  course  in  a  somewhat 
desultory  manner.^^  In  the  epidemic  of  1833,  the  disease  in 
the  department  of  Konigsberg,  according  to  Eichter,'  "  fol- 
lowed no  definite  geographical  line,  but  attacked  here  one 
place  there  another,  as  if  it  had  been   leaping  from  island  to 

1  Glnge  thinks  that  he  has  discovered  the  spread  of  influenza  previous  to- 
the  17th  centuiy  always  to  have  been  in  a  direction  from  west  to  east ;  but 
the  scanty  and  in  part  unreliable  data  concerning  the  influenza  pandemics  of 
that  period  hardly  warrant  the  formulating  of  such  general  laws. 

s  ' Opuscula  medica,'  Lond.,  i77i»  29* 

*  L.  c,  120. 
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island/'  In  the  epidemic  of  1837^  the  districts  of  Denmark 
lying  to  the  west  suffered^  according  to  Bremer  (1.  c.)^  quite  a 
month  before  those  to  the  east.  On  the  continent  of  North 
America^  the  extension  of  the  disease  is  just  as  often  from 
south  to  north  (epidemics  of  1761^  1789^  1826)  as  from  north 
to  south  (epidemics  of  1790  and  1815)^  and  not  unfrequently 
(epidemic  of  1843)  ^^  proceeds  in  an  altogether  irregular 
manner:  In  Greenland^  where^  as  we  shall  afterwards  see^ 
epidemics  of  influenza  have  been  often  observed^  the  disea^ 
usually  takes  a  course^  according  to  the  researches  of  Lange/ 
from  north  to  south.  On  the  other  hand^  in  Iceland^  as  Finsen 
remarks/  influenza  proceeds  mostly  from  south  to  north; 
that  there  are^  however^  considerable  exceptions  to  this  rule 
is  proved  by  the  epidemic  of  1843,  in  which  various  points 
on  the  island  were  almost  simultaneously  attacked/  and  by 
that  of  the  year  1856,  in  which  the  disease  appeared  first  in 
the  northern  territory.* 

The  evidence  is  just  as  scanty  for  any  regularity  in  the 
length  of  time  occupied  in  the  extension  of  the  epidemic  from 
country  to  country  or  from  place  to  place.  Not  unfrequently, 
as  for  example,  in  the  pandemics  of  1833  ^^^  ^837,  there 
have  been  large  tracts  of  country  smitten  as  if  at  a  blow ;  in 
other  cases,  weeks  and  even  months  have  passed  before  the 
disease  extended  to  places  even  close  at  hand. 

In  the  pandemic  of  1826  on  the  continent  of  North 
America,  the  first  cases  appeared  in  Georgia  during  the  month 
of  January,  and  the  disease  was  prevalent  in  Boston  as  early 
as  the  beginning  of  February.  On  the  other  hand,  the  pan- 
demic of  1843  broke  out  first  in  New  York  in  the  middle  of 
June,  it  appeared  in  the  districts  to  the  east  of  the  lakes,  as 
well  as  in  the  Central  States,  in  July,  and  it  was  not  until 
August  that  it  appeared  in  the  Southern  States.  In  the 
epidemic  of  1841,  the  disease  prevailed  in  Prussia,  Saxony, 
Hanover,  and  other  states  in  January,  while  it  showed  itself 
first  in  Bhenish  Prussia  in  April.  In  Greenland,  it  is  usual  for 
the   beginning  of  the  epidemic  to  appear  in  the  northern 

1  <  Bemaerkninger  om  Gronlands  Sjgdomsforhold.'  Kjobenb.  1864,  13. 
'  '  Jagttagelserangaaende  Sjgdomsforholdene  i  Island.'  Kjobenh.  1874, 35. 

*  Hjaltelin,  1.  c. 

*  '  SondhetsoolL  Aanbeietning  for  1856/  66. 
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parts  of  the  country  from  February  to  April,  middle  Ghreen- 
land  being  visited  by  it  in  May  and  June,  south  Greenland 
in  August  or  somietimes  as  late  as  September. 

Finally,  we  have  still  to  consider  the  circumstance,  already 
adverted  to,  that   there  have   been  many    remarkable   ex- 
ceptions to  the  incidence  of  influenza  universally  at  a  given 
place.      Although  it  is  the  rule  for  the  disease  to  extend 
uniformly    to    the    whole   population  of    a   place,    thereby 
stamping    influenza  with    a    peculiarity    which  belongs    to 
no    other   infective    disease  except,  perhaps,    dengue,  yet 
the    exceptions    are    numerous    and    worthy    of     notice. 
Thus  Hamilton  (1.  c.)  records,  for  the  epidemic  of  1782  in 
Britain,  that  in  several  garrison  towns,  such  as  St.  Albans, 
Aberdeen,  and  Dublin,  the  military  part  of  the  population  was 
attacked  first,  and   suffered  most  severely ;  in  Novara  also, 
according  to  the  communications  of  Galli  (1.  c),  the  disease, 
during  the  epidemic  of   1833,  showed  itself  first  among  the 
troops  (in  July),  and  not  until  a  month  later  among  the  civil 
population ;  on  the  other  hand,  as  Follet  relates  (1.  c),  the 
epidemic  of  1838  at  St.  Denis  (Reunion),  entirely  spared  the 
military    garrisoning    the    place.     Concerning     the    great 
epidemic  of  influenza  which  prevailed  in  upper  India  in  1832, 
Ludlow  remarks  :^  "  At  Mhow  it  first  attacked  the  natives 
in  the  Sudder  Bazaar  in  considerable  numbers ;     •     •     .     it 
afterwards  spread  amongst  the  officers  and  servants.     At  a 
time  when  seventy  or  eighty  men  of  the  65th  Regiment  were  in 
hospital  in  consequence  of  the  epidemic,  not  more  than  a  case 
or  two  occurred  in  the  7th  Cavalry,  although  both  corps  had 
lately  arrived  at  the  station.^'     To  the  same  effect,  Mouat? 
reports  from  Bangalore  :  "  Even  here  it  had  its  anomalies,  by 
affecting  the  Native  Horse  Artillery  and  entirely  exempting 
the  European  Fort  Artillery,  who  were  about  100  strong.^' 
Regarding  the  epidemic  at  St.  Petersburg  in  December,  1836, 
Seidlitz  remarks  :'  "  It  did  not  attack  the  whole  population 
of  the  capital  at  oncCj  as  in  the  former  epidemics  (1831  and 
1833),  but  it  appeared  now  here,  now  there,  in  many  of  the 
streets  and  in  many  of  the  households  several  weeks  later  than 

*  *  Calcutta  Med.  Trans./  vi,  473. 
'  lb.,  vii,  299. 

*  'Hufeland's  Journal  der  pract.  Heilkde./  1837,  Izzzv,  Ii# 
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in  the  rest/'  In  the  report  of  Staberoh  for  the  Paris 
epidemic  of  1837^  it  is  stated  :^  ''  In  this  epidemic,  jast  as  in 
the  sad  time  of  the  cholera,  it  was  observed  that  particular 
parts  of  the  city  were  spared  without  conceivable  reason, 
while  the  neighbouring  parts  were  severely  attacked/'  In 
the  Boston  epidemic  of  1825,  according  to  the  report  of 
Dewees  (I.  c.)^  only  the  children  sickened  at  its  commencement 
(December),  and  it  was  not  until  the  middle  of  January  that 
adults  were  seized;  also  in  the  Dublin  epidemic  of  1847,  it 
appears,  from  the  narrative  of  Churchill  (1.  c),  to  have  been 
the  children  that  suffered.  In  the  epidemic  of  1837  in  Bennes, 
the  malady  had  become  widely  distributed  through  the 
population  as  early  as  February,  but,  according  to  Toulmouche 
(1.  c),  it  was  not  until  April  that  it  appeared  among  the 
inmates  of  the  central  prison. 


§  4.  Geographical  Distribution. 

The  geographical  distribution  of  influenza  extends,  with- 
out doubt,  over  the  whole  inhabited  globe.  From  some 
large  tracts  of  country,  such  as  the  West  Coast  of  Africa, 
and  the  southern  part  of  South  America,  no  records  of 
influenza  epidemics  have  reached  us,  and  the  records  for 
some  other  countries,  such  as  the  Cape,  India,  Australia 
and  Polynesia,  are  but  scanty ;  but  this  does  not  justify 
the  conclusion  that  the  disease  has  not  been  prevalent  at  all 
or  only  rarely  in  these  countries,  any  more  than  the  silence 
or  the  scattered  notices  of  the  chroniclers  and  physicians  of 
the  middle  ages  justify  us  in  concluding  that  the  disease 
was  absent  or  of  rare  occurrence  during  that  period.  That 
influenza  has  been  observed  in  several  of  the  regions  named, 
and  especially  in  tropical  latitudes,  just  as  often  as  in  Europe 
and  in  North  America,  we  learn  not  only  from  the  records  of 
influenza  epidemics  as  given  in  the  chronological  table,  but 
also  from  the  published  observations  of  Bennet,^  Ellis,*  Wilkes,* 

*  Casper's  *  Wochenschr.  f.  d.  ges,  Heilkde./  1837,  266. 
'  '  Lond.  Med.  Gaz./  ix,  631. 
'  *Bolpxemxi  Besearches/  1836,  iii,  35. 
Ying  Expedition/  iii,  93. 
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Haole,^  and  GuUck^  for  Australia  and  Polynesia,  of  Don'  and 
Lord^  for  India^  of  Rufz^  and  Carpentin'  for  the  Antilles,  as 
well  of  various  authorities  for  Reunion  and  Mauritius.  The 
predominance  of  the  disease  in  temperate  latitudes,  it  is  quite 
obvious,  is  only  an  apparent  one.  The  alleged  endemicity  of 
influenza  also,  in  several  countries  situated  within  the  cold 
zone,  reduces  itself,  according  to  the  data  of  Schleisner^ 
Hjaltelin,  and  Finsen  for  Iceland,  of  Panum  ^  for  the  Faroe 
Islands,  and  of  Lange  for  Greenland,  to  the  question  wh^ther 
influenza  may  not  have  been  confused  with  the  bronchial 
catarrhs  that  occur  every  year  in  wide  distribution  in  these 
countries  in  spring  and  autumn,  influenza  itself  being  not 
really  more  frequent  than  in  other  latitudes.  In  Iceland,  as 
Hjaltelin  remarks,  it  appears  at  a  time  when  it  is  prevalent 
elsewhere,  either  in  Northern  Europe,  or  in  North  America. 


§  5.  RsLATiON  TO  Seasons  and  Wsatheb. 

Independent,  therefore,  of  climate,  as  influenza  appears  to 
be  in  its  geographical  distribution,  it  is  equally  little  influenced 
in  its  occurrence  by  telluric  conditions.  It  has  prevailed  with 
as  great  intensity  and  in  as  great  extent  on  marshy  as  upon 
dry  soils,  on  impervious  as  upon  porous  soils^  in  valleys  as 
on  plateaus  or  in  the  hills,  on  the  coast  as  in  the  interior, 
giving  evidence,  therein,  of  an  ubiquity  which  belongs  to  no 
other  of  the  acute  infective  diseases. 

But  influenza  shows  the  same  independence,  as  regards 
its  origin,  of  the  seasons  and  of  the  influences  of  the 
weather;  and  it  is  in  that  respect  that  it  is  marked  o£E 
most  essentially  and  most  decidedly  from  epidemic  bronchial 
catarrh. 

Respecting  the  prevalence  of  influenza  epidemics  in  par- 

^  'Sandwich  Island  Notes/  Lond.,  1854. 
'  L.  c.  ad  ann.  1848. 

*  *  Bombay  Med.  Trans./  iii,  10. 

4  '  Quart.  Joum.  of  Cal.  Med.  Soc./  i,  462. 

*  L.  c,  ad  ann.  1850-51. 

*  *  Archiv  de  m^  navale/  1873,  xx,  433. 

*  '  Island  undersogt  for  et  laegvidenskabel  Synspunkt.'  iQobenh.  1849^  * 

*  *  Bibl.  for  Laeger/  1847,  i,  311. 
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ticalar  seasons^  it  is  shown  by  the  table  of  outbreaks  given 
above,  that  of  125  epidemics  or  pandemics  which  ran  their 
coarse  independent  of  one  another,  fifty  began  in  winter 
(December  to  February),  thirty-five  in  spring  (March  to  May), 
sixteen  in  summer  (June  to  August),  twenty-four  in  autumn 
(September  to  November).  Certainly  winter  comes  out  very 
decidedly  as  the  season  of  the  year  most  favorable  to  the  setting 
up  of  the  disease ;  but  we  shall  attach  very  limited  importance 
to  that  as  a  factor  in  the  pathogenesis  when  we  call  to  mind 
that  an  epidemic  once  developed  runs  its  course  equally  through 
all  seasons  of  the  year,  of  which  fact  the  pandemics  of  1580, 
1781-82,1831,1832-33,  1836-37,  are  striking  illustrations.  The 
disease  in  Greenland  exhibits  the  same  behaviour  in  its  pro- 
gress ;  in  that  country  it  makes  its  appearance  in  the  north 
during  the  winter,  and  it  does  not  reach  South  Greenland 
usually  before  the  summer  (Lange).  It  is  also  noteworthy 
that  the  influenza  season  in  several  tropical  regions — ^for  ex- 
ample, the  Indus  valley  (Lord),  and  the  Antilles  (Rufz) — 
is  the  hot  season ;  of  twenty^fonr  epidemics  of  influenza 
observed  in  tropical  latitudes,  nine  began  in  the  hot  season, 
seven  in  the  cold,  and  seven  in  the  transition  period. 

Just  as  influenza  has  prevailed  in  all  seasons  of  the  year,  it 
has  also  occurred  under  the  most  various  conditions  of  the 
tveather — high  and  low  temperature,  steady  and  changeable 
weather,  much  or  little  atmospheric  moisture.  The  disease 
has  been  very  frequent  in  summer  with  a  very  high  thermo- 
meter and  great  dryness  of  the  air :  for  example,  in 
Switzerland  in  1557,^  in  the  Rhine  provinces  and  in  Italy  in 
1580,^  in  the  New  England  States  in  1655,*  at  Augsburg  in 
1 712,  Nismes,  Lille,  Cusset  and  other  places  in  France  in 
1762,*  in  Paris,*  Northern  Italy,*  and  Gibraltar^  in  1782,  at 
Plymouth  and  London  in   1788,  in  the  Antilles   in    1823,  in 

*  Gesner's  explanation  is  (1.  c.) : — '*  I  see  no  other  cause  than  the  southern 
chai'acter  of  almost  the  whole  summer." 

*  Thomasius  obseryes  (1.  c.) : — "  A  certain  accession  became  apparent  in 
the  hot  weather.'' 

«  Webster,  1.  c. 

*  Bazouz,  Bouchet,  Desbrest,  1.  c. 

*  QtwSxoj,  L  c. 

*  BoMyLe. 

'  Madk^     "  *MC  of  the  epidemic  of  influenza,  adds  the 
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China  and  at  Manilla  in  1830^  at  Stattgart^  Heidelberg^  and 
in  the  Duchy  of  Nassaa  in  183 1  and  1833.  On  the  other  hand^ 
epidemics  of  influenza  have  been  repeatedly  observed  during 
the  cold  weather  of  a  severe  and  protracted  winter:  for 
example^  in  Northern  Italy  in  1 709  and  1 7 1 2,  at  Padua  {"  tem- 
pestate  frigida  et  sicca^  coelo  die  noctuque  sereno^^'  Morgagni^ 
1.  c.)j  in  1733  at  Dijon  and  at  York  (where  the  epidemic  broke 
-out  in  the  end  of  January  during  intense  cold^  the  weather 
to  the  middle  of  the  month  having  been  moist  and  mild)  in 
many  parts  of  Germany  during  the  very  severe  winter  of  1742 
(Juch),  in  the  year  1775  in  Clausenthal  (where  the  disease 
-appeared  when  a  period  of  relaxing  weather  gave  way  to  in- 
tense cold)  in  Reval  and  other  parts  of  Russia  in  1 782^  in  1827 
in  Siberia  and  the  eastern  parts  of  European  Russia  (where  the 
sickness  which  had  prevailed  during  severe  cold  disappeared 
on  the  setting  in  of  moist  and  changeable  weather)^  at  Riga  in 
1832,  inWiirtemberg  in  1837,  at  St.  Petersburg  and  in  Schles- 
wig-Holstein  in  1847,  and  in  Central  Franconia  in  1857-58. 
That  the  prevalence  of  weather  characterised  by  much  atmos- 
pheric moisture  and  by  heavy  rains  does  not  prevent  epi- 
demics of  influenza  from  breaking  out^  is  proved  by  the  obser- 
vations made  in  London  in  1658,  at  Pressburg  in  1675,  at  York 
in  1729,  in  the  Netherlands^  at  Plymouth,  and  in  Italy  in 
1732,  in  Yorkshire  and  at  Boulogne  in  1757,  at  Heidelberg 
in  1780,  and  to  come  to  more  recent  times,  at  St.  Petersburg 
in  1854-55.  There  is  not  the  slightest  ground  for  assuming 
3,  causal  connexion  between  the  production  of  influenza  and 
certain  states  of  the  barometer.  Just  as  little  do  later  in- 
quiries bear  out  the  conjecture  of  Schonbein,  and  the  state- 
ments of  Spengler,  Bockel,  Jung,  Granara,  and  others,  that 
ozone  has  an  influence  on  the  development  of  epidemics  of 
•catarrh  and  influenza.  As  for  the  relation  between  sudden 
mists  and  the  epidemics  of  influenza  that  have  followed  close 
upon  them,  some  investigators  have  dwelt  upon  that  sequence, 
but  the  theories  of  pathogenesis  deduced  therefrom  may  be 
relegated  to  that  domain  of  fancies  which  the  romancists 
of  the  profession  have  established  in  the  province  of  etiology. 

words : — "  Which  was  attributed  at  that  time  to  the  extraordinary  heat  of 
the  atmosphere." 
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§  6.  Special  Llabujtt  of  Natiyes  and  Exemption  of 

Strangers. 

Conditions  of  race  are  entirely  without  significance  for  the- 
distribation  of  inflaenza.  This  is  proved  by  observations- 
made  among  mixed  popalations^by  Chishohn,  Rafz^  Carpentin, 
and  others  for  the  Antilles^  by  Mouat  for  India^  and  by  the- 
chronicler  of  the  epidemic  of  1838  in  Sydney.  On  the  other 
hand,  there  have  been  noticed  in  various  parts  of  the  globe, 
certain  remarkable  differences  between  the  indigenotis  and  the 
foreign  residents  in  their  liability  to  influenza.  The  first  in- 
formation on  that  point  occurs  in  Barclay's  report  on  the  epi* 
demic  of  1823  in  the  island  of  St.  Thomas ;  "  the  most  remark-^ 
able  thing  about  this  disease/'  says  the  report, ''  was  that  new 
arrivals  almost  without  exception  were  exempted  from  it,  while- 
it  was  so  generally  distributed  among  acclimatised  persons  and 
natives  that  very  few  of  them  escaped.  While  the  hospital 
was  crowded  with  old  and  acclimatised  soldiers,  there  was 
not  a  single  case  among  the  recruits  who  arrived  in  the- 
beginning  of  the  year  (or  six  months  after  the  outbreak  of  the 
epidemic).  And  the  same  circumstance  was  observed  among 
the  civil  population ;  the  disease  prevailed  most  widely  and 
most  acutely  among  the  coloured  people,  many  of  whom  died, 
while  not  a  single  case  of  death  happened,  to  my  knowledge, 
among  the  whites.''  Still  more  markedly  has  this  peculiarity 
in  the  incidence  of  the  disease  shown  itself  in  Iceland  and 
the  Faroe  Islands.  "  The  influenza,"  says  Schleisner  (1.  c.  43), 
'^  usually  attacks  the  whole  population  (of  Iceland),  so  that 
only  a  few  persons  escape  it ;  but  it  is  the  rule  for  this  dis- 
ease, as  it  is  for  hydatids  of  the  liver,  to  spare  the  Danes 
and  other  strangers.  The  medical  officer  for  the  district,  of 
Westerland  reports  that,  in  the  epidemic  of  1843,  not  one 
man  fell  ill  on  board  the  vessels  manned  by  Danes,  while  in 
the  craft  manned  by  crews  of  Icelanders,  not  a  single  person 
escaped  j  and  he  adds  that  the  same  fact  had  been  observed  in 
the  case  of  the  Dutch  and  French  fishermen  in  the  epidemic  of 
1 834."  Regenburg^  maintains  that  this  assertion  is  unfounded ; 
but  Panum  (1.  c.)  thinks  his  contradiction  unjustified,  all  the 
'  '  Sandhedscoll.  Forhandl.  for  Aaret  1848/  13. 
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more  so  as  the  same  observation — that  natives  and  acclimatised 
persons  alone  sicken  while  strangers  are  spared — has  been  re- 
peatedly made  in  the  Faroe  Islands.  The  earlier  observations 
have  also  been  confirmed  by  the  experiences  in  the  epidemic 
of  1856  :  "  very  few  of  the  natives  remained  exempt  from  the 
disease,  while  no  cases  occurred,  neither  on  this  nor  on  former 
occasions,  among  the  strangers  and  recent  arrivals/'  says  the 
above  cited  annual  report.  They  are  also  borne  out  by  the 
observations  of  Pinsen^  for  the  epidemics  of  1862  and  1864 ; 
and  Lange  records  the  same  fact  for  Greenland.* 

The  behaviour  of  influenza  in  the  same  part  of  the 
world,  affords  evidence  of  still  another  peculiarity,  viz.  that 
the  disease  is  most  apt  to  break  out  on  the  arrival  of  ships 
jrom  foreign  ports.  One  of  the  earliest  recorded  facts  of 
the  kind  comes  from  the  island  of  St.  Kilda  (Hebrides).' 
Panum,  with  reference  to  the  same  point  in  the  Paroe 
Islands,^  says :  ''  It  is  a  remarkable  fact  that  the  outbreak 
of  these  (influenza)  epidemics  stands  in  near  connexion 
with  the  arrival  of  trading  vessels,  especially  in  the  spring  of 
the  year;  this  circumstance  cannot  be  regarded  as  merely 
accidental^  inasmuch  as  the  arrival  of  the  first  trader  happens 
at  various  times,  sometimes  in  March,  sometimes  in  April,  and 
sometimes  not  until  May.  We  know  besides,  from  the  obser- 
vations made  by  the  government  official  Ployem,  during  the 
seventeen  years  that  he  spent  upon  the  island,  that  the 
epidemic  broke  out  each  time  two  or  three  days  after  the 
arrival  of  the  ship,  that  the  first  cases  of  sickness  were  those 
of  the  factors  of  the  cargo  and  the  men  in  their  employ,  and 
that  the  disease  afterwards  spread  over  all  Thorshaven  and 
thence  over  the  whole  island.^'  Pinsen  mentions  the  same 
fact  for  Iceland.^     That  there  is  something  more  than  acci- 

*  L.  c,  27.  "  De,  8om  nylig  ere  komme  fra  Udlandet  og  som  a1tj»aa  ikke 
«re  akklimatiserede,  synes  kun  nndtagelsesvb  at  vaere  modtagelige  fordenno 
Sygdom." 

'  L.  c,  12.  "Den  europaiske  Befolkning  angribes  i  det  Hele  mindro 
hyppigt  og  mindre  beftigt  af  denne  Sygdom  end  de  Indfodte ;  men  Euro- 
paernes  Modtagelighed  for  den  tynes  at  stige,  so  langere  de  have  opholt  si;; 
der  i  Landet,  saa  at  Akklimatisemigen  her  virker  paa  en  modsat  Maade  af, 
hvad  der  er  Tilfaeldet  ved  de  saedvanlige  Klimatsygdomme." 

*  Gray,  in  'Lend.  Med.  CommunicationSy'  1724,  i,  i, 
^  <  BibL  for  Laeger/  1847,  hZ^^* 

*  L.  0.,  p.  27. 
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dent  in  this,  is  proved  by  similar  observations  from  other 
parts  of  the  globe.  Thus^  in  the  Society  Islands^  accord- 
ing to  the  corroborative  statements  of  Bennet  and  Ellis, 
influenza  appears  every  time  that  a  foreign  ship  arrives. 
For  the  Nicobars,  Steen-Bille^  mentions  the  outbreak  of  an 
influenza  epidemic  immediately  on  the  arrival  of  the  Danish 
corvette  under  his  command ;  and  Turner'  states  that  the 
disease  prevailed  for  the  first  time  in  the  Navigator  Islands 
in  the  year  1830,  directly  afber  the  arrival  of  the  ship  which 
brought  the  missionaries.  The  fact  itself  can  hardly  be 
doubted ;  while  the  striking  thing  appears  to  me  to  be  that 
the  strangers  themselves,  in  all  the  cases,  have  remained 
exempt  or  almost  exempt  from  the  epidemic. 


§    7.   InPLOBNCE    0?   THE    WeATHEB   IN    THE    CaCSATION. 

The  relations  of  influenza,  so  far  as  we  know  them,  to 
climatic  and  telluric  influences  and  to  influences  of  the 
weather,  do  not  help  us  much  to  explain  the  cause  and  origin 
of  the  malady,  unless  indeed  we  are  content  with  conjectures 
that  have  no  foundation  and  hypotheses  for  which  there  is 
no  proof.  The  fact  which  has  impressed  the  larger 
number  of  observers  is  that  influenza  has  broken  out  and 
spread  most  frequently  in  the  cold  and  moist  weather  which 
is  especially  apt  to  give  rise  to  catarrhal  sickness.  On  this 
observation  has  been  based  the  assumption  of  an  '^  evolution 
of  influenza  from  bronchial  catarrh,^'  the  disease  being  nothing 
else  than  a  ''  catarrh  of  heightened  potency  prevailing  as  an 
epidemic.''  But  observant  and  unprejudiced  investigators 
have  at  no  time  failed  to  remark  how  groundless  this  theory 
is,  and  how  independent  influenza  is  of  the  state  of  the 
weather. 

Thus,  so  early  a  writer  as  Salius  Diversus'  has  pointed  out 
with  reference  to  the  epidemic  of  1580,  that  its  origin  could 
not  be  referred  to  any  appreciable  changes  in  the  atmosphere, 

1  '  Bericht  iiber  die  Beise  der  Corvette  Qalatea/  Kopenb,  1853,  i,  344. 
'  L.  c,  ad  ann.  1830. 

'^  *  lebre  pestilente  tractatus,'  Francof,  1586,  62, 
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inasmnch  as  the  epidemic  had  oeciUTed  in  varMMis  parts  of 
Europe  under  different  conditions  of  weather  and  at  all  seasons 
of  the  year ;  the  caose  of  the  disease,  he  thought,  was  to  be 
conceiTed  of  rather  as  a  "  transmntatio  in  propria  aeris  snb- 
stantiA/'  and  as  a  ''  leris  cormptio/'  By  the  same  kind  of 
reasonings  Molineox  arrired  at  a  simihir  condnsion  for  the  epi- 
demic of  1693,  which  he  was  constrained  to  refer  to  something 
''  subtle  and  occnlt ''  in  the  air.  To  the  same  effect  are  the 
statements  of  Whytt  for  the  Edinburgh  epidemic  of  1757,  of 
Baker^  for  the  influenza  in  London  in  1762,  and  of  Fothergill 
for  the  disease  in  Northampton  in  1775.  Penada  remarks 
that,  in  the  epidemic  in  northern  Italy  in  1788,  the  sickness 
altogether  spared  the  mountainous  districts  of  the  country, 
in  which  the  influence  of  unfavourable  weather  must  have 
been  greatest  and  most  persistent.  Bespecting  the  epidemic 
of  1800,  Metzer'  declares  that  he  is  obliged  to  dismiss  all 
idea  of  a  connexion  between  the  origin  of  the  disease  and 
effects  of  the  weather ;  and  the  same  conclusion  was  arrived 
at  by  Barclay  for  St.  Thomas  in  the  Antilles  (1823),  by 
Ward  for  Penang  (1831),  by  Lombard  for  the  Geneva  epi- 
demic of  the  same  year,  by  Bemdt  and  Dieterich  for  the 
epidemic  of  1833,  by  Greenhow  and  Graves  for  England  and 
Ireland  in  1837,  and  by  others.  Franque's  resume  of  the 
records  of  influenza  epidemics  during  the  years  1 831 -1855  is  : 
"  The  manner  of  spreading,  as  well  as  the  essential  character 
of  the  disease,  was  the  same  in  all  these  epidemics,  whether 
they  reached  their  height  in  the  winter,  spring,  or  summer 
months.'^  Kollmann  draws  attention  to  the  fact  that  in  Java, 
in  the  year  1831,  the  disease  attained  the  same  distribution 
on  the  coasts  exposed  to  the  tropical  heat,  and  in  the  moun- 
tainous parts  of  the  interior  subject  to  cold    and  wet  or 

'  L.  c,  8.  "  Enimvero  si  morbus,  de  qao  in  praesentia  agitur,  ib  coeli 
proprietatibns,  quae  sensibns  nbstris  se  offernnt,  ortam  saam  debuerit,  qui, 
qnaeto,  factam  est,  nt  non  homines,  loco  proximi,  eodem  fere  tempore  aegro- 
taverint  P  Qui  factum,  ut  morbus  eos,  quos  millia  non  amplius  II  ab  hac 
urbe  disjungunt,  serior  longe,  quam  Londinenses  ipeos  corripuerit  ?  Quid- 
nam  esse  causae  putemus,  cur  urbem  Edinburgum  ineunte  Maio,  aliquas 
TicinsD  Cambrise  partes  recedente  tandem  Junionec  prius  invaserit  ?  Profecto 
quidquid  nobis  do  bac  omni  quaettione  scire  conceditur,  angusta  admodum 
metitur  circumscriptio." 

'  L.  c,  4. 
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vaiiable  weather.  Finsen^s  conclusion^  from  his  observations 
mado  in  Iceland,^  is  that  ''  states  of  the  weather  have  no 
efFect  upon  the  origin  of  the  infective  disease  in  question, 
although  they  may  affect  its  intensity/'  Some  naval  surgeons 
have  thought  themselves  justified  in  referring  the  breaking 
out  of  the  disease  on  board  ship^  especially  on  the  high  seas, 
to  the  effects  of  moist  and  cold  weather  on  the  crews  ;  but  the 
small  reliance  to  be  placed  on  this  opinion  is  apparent  from 
the  observations  of  medical  officers  of  the  English  navy  during 
the  prevalence  of  influenza  in  i860  on  board  the  ships  of  war 
cruising  on  the  Australian  station.  "Where  it  originated," 
says  the  report/  "  there  is  no  means  of  ascertaining  ;  it  was 
generally  ascribed  to  the  state  of  the  weather,  but  the  influence 
of  the  weather  as  an  exciting  agent  may  be  doubted,  for  the 
sickness  seems  to  have  been  prevalent  in  all  kinds  of  weather, 
whether  cold  or  hot,  wet  or  dry ;  it  also  attacked  different 
Bhips'  companies  at  different  times,  though  the  vessels  lay 
close  to  one  another."  Another  interesting  contribution 
towards  the  same  opinion  occurs  in  the  report,  above  men- 
tioned, of  Chaumeziere,  upon  an  outbreak  of  influenza  on 
board  a  ship  of-  war  on  a  voyage  from  the  West  Coast  of 
Africa  to  Brest :  "  The  epidemic  came  upon  us,"  we  read,* 
"  in  the  midst  of  the  most  favorable  conditions  for  navigating, 
and  with  the  temperature  and  other  meteorological  pheno- 
mena of  a  genial  kind;  it  showed  itself,  as  has  so  often 
happened,  under  the  influence  of  a  general  cause,  specific,  but 
unknown  in  its  essential  nature,  and  independent  of  all 
appreciable  climatic  or  meteorological  conditions." 

I  have  thought  it  necessary  to  discuss  the  foregoing  ques- 
tion somewhat  fully,  inasmuch  as  even  at  the  present  day 
there  are  still  many  voices  raised,  and  influential  voices  too, 
against  the  specific  character  of  influenza,  and  in  favour  of 
its  identity,  both  in  etiology  and  in  pathology,  with  epidemic 
bronchial  catarrh.*  I  cannot  conclude  this  section  more 
suitably,  perhaps,  than  by  adducing  the  opinion  arrived  at  by 

•  ( 

*  L.  c,  26. 

'  •  B«porU  of  the  Navy  for  1860/  p.  181. 

*  L.  c,  37»  40- 

*  ThnSy  amoDg  otheri,  Brochin  in  *  Diet.  Encjclop.  des  sc.  Med./  iSys* 
xiii,  Art  "Catarrlr.,"  p.  342.  V  '  *  ' 

8 
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tlio  Wilrtomborg  pliysioians  in  the  ooorse  of  an  investigation 
intt>  iho  iiilluouBA  epidemics  of  that  kingdom  in  the  years 
1831-1858:  'Mt  appears  from  these  researches/'  mns  the 
re)H>rt/  **  that  iufluonEa  prevailed  sometimes  in  snmmer, 
iKUUot'iuiow  in  winter ;  sometimes  in  nnnsnally  warm  weather, 
and  HOtnotinu^  in  unusually  cold  ;  sometimes  in  dry  weather, 
m^motinu^  in  wet*  Considering,  further,  that  the  weather  had 
ihouMaula  of  times  shown  the  same  character  as  in  inflnenia 
7Mr«,  without  iuflaenia  prevailing,  and  that  influenza  is 
ua^uUlj  )m>valout  at  one  and  the  same  time  over  the  whole  of 
Suix^po  and  eren  in  other  parts  of  the  world,  where  we  may 
ly  conclude  that  the  weather  had  been  of  all  kinds,  «re  are 
h^  i^dmii  that  imimenji4i  is  aUogeiher  independent 
^  «>MJW  <^m«{<tfKmdt«  Should  we  desire,  however,  to  open  up 
tW  further  qufM^m  of  an  influence  exerted  by  agencies  or 
iiib«laiK*M  «uck  as  the  electxicitv  of  the  air,  oaone  and  the 
)ik^%  w^  should  b<»  w^l  advised  to  wait  for  further  obserra- 
IMM  bsf<^i«  lakiBif  |1m»  mwUe  to  discuss  iu** 


$  $.  A  Sractnc  Ixncnos. 

IvdhM^sa  is  a  ^ftw^yir  t«nwlm  iu^Mw  Kke  cholera^  irpboid, 
^^{V'^s.H  sxmI  V'sWr!^  aa^  i;  ka$  as  aU  ubmi^  astd  in  aS  peaces 
KwM'  a  $4aat;^  of  wa^Yttisr  in  iss  <icc%rsiasxxi  acd  in  iis 


iW  or^.%  «M  «ai%5^  cf  w)sK^  ai^  :ss£II  cvsE|MKifiCT  »:r.-uiUl 
«ii  o^*«nffT.      ni«»  «aai  W  :fr^  obJiKsaciL  10  raT-^e  doa 

;i|ft  a  ^MOM  ^  1^  Ma^r  «*e  «r  ^c^cxc^f  cvmxconx^  ^v?  5:  312a 
lira^  v^gw^ww>  >^  diff  aHSo^  a  szurk   ssfc  D»c^-r  ^  » 

iftria  ^vtr  )«M«:  :mA  iftrw^^  ai^  x*^  ^ir  isKarrr  n:  ri^  -^  ::i 

MflTMsl^rf  ^  Aw^^ Taiwiw-c  as  «cy sg  Ag 
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century,^  and  lately  revived,  of  a  ''  miasma  vivam/'  or  an 
organic  (animal  or  vegetable)  morbid  poison^  upon  the  carry- 
ing of  wHicli  by  the  air  the  spread  of  the  disease  was  thought  to 
depend.  But,  as  we  have  already  seen,  there  is  not  the  slightest 
cogent  reason  for  supposing  that  the  several  parts  of  an  in- 
fluenza pandemic  stand  in  a  genetic  relation  to  one  another,  or 
that  it  is  a  question  of  the  conveyance  of  a  disease-producing 
substance  from  place  to  place.  We  might  with  just  as  much 
probabmty  assume  that  the  cause  of  the  disease  has  sprung 
up  de  novo  at  all  places  where  its  effects  have  been  mani- 
fested, as  that  it  has  been  distributed  by  the  movement  of 
the  air.  And,  indeed,  the  circumstance  that  the  progress  of 
the  disease  does  not  depend  on  the  direction  of  the  wind,  and 
may  sometimes  even  go  contrary  to  it,  speaks  in  favour  of 
the  former  view.  Thus  the  epidemic  in  England  in  1803 
extended  from  south  to  north  during  the  prevalence  of  north- 
easterly winds ;  and  the  report  on  the  influenza  epidemic  of 
1831-37  in  Denmark  says:*  " Another  interesting  question 
is  whether  the  disease  went  in  a  westerly  direction  with 
an  easterly  Wind ;  Dr.  Bremer,  on  comparing  the  direction  of 
the  wind  for  each  day,  came  to  the  conclusion  that  there  was 
not  the  smallest  connexion  discoverable  between  it  and  the 
spread  of  the  epidemic,  and  that  the  course  of  the  latter  was 
wholly  independent  of  the  wind.*'  In  1834,  according  to 
the  account  of  Schleisner,^  the  influenza  in  Iceland  went 
from  north  to  south  during  a  prolonged  tract  of  westerly 
winds ;  and  Pinsen,*  with  reference  to  the  distribution  of  the 
disease  in  general  in  that  country,  says :  ''  An  epidemic 
will  spread  over  the  whole  island  quite  independent  of  wind 
and  weather.*' 

^  **  ThiB  disease,"  says  Grant,  in  his  account  of  the  influenza  epidemic  of 
the  year  1782,  "  is  prevailing  in  certain  districts  of  France  at  the  moment  of 
my  present  writing.  It  is  there  called  '  la  gpripe/  from  an  insect  of  that 
name,  which  was  very  common  in  England  and  France  daring  the  past 
qning,  and  was  supposed  to  have  infected  the  air  and  imparted  an  injurious 
property  to  it.  We  know,  however,  that  this  view  rests  upon  an  error." 
According  to  Metzger  ('  Zur  Geschichte  der  Frdhlingsepidemie,  &c./ 
Konigsb.,  1782,  note  5)  a  similar  conjecture  was  made  by  Kant,  that  "the 
Bnssian  trade  with  China  had  brought  over  some  species  of  noxious  insects, 
which  might  have  got  scattered  abroad  in  course  of  time." 

«  'Bibl.  for  Laeger,'  1847,  Jnly  6th. 

'  L.  c,  44.  ^  L.  c,  26. 
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§  g.  Alleged  CoNTAGionsKEss. 

The  question  whether  influenza  is  communicable  or  con^ 
iagious  has  given  occasion  to  a  lively  controversy.  In  more- 
recent  times  the  great  majority  of  observers  have  answered 
it  decidedly  in  the  negative^  not  so  maoh  on  the  strength  of. 
the  many  single  observations  which  tell  against  the  com* 
municability  of  the  disease^  as  on  the  ground  that  the  spread 
of  influenza  can  be  shown  to  have  taken  place  quite  inde- 
pendently of  intercourse.  To  this  argument  I  may  add  the 
fact  that  it  has  not  spread  more  quickly  in  our  own  times^ 
with  their  multiplied  and  perfected  ways  and  means  of  com- 
munication, than  in  former  decades  or  centuries.  ''The- 
simple  fact  is  to  be  recollected/'  says  Jones/  "that  this- 
epidemic  affects  a  whole  region  in  the  space  of  a  week,  nay,, 
a  whole  continent  as  large  as  North  America,  together  with 
all  the  West  Indies,  in  the  course  of  a  few  weeks,  while  the- 
inhabitants  could  not  within  so  short  a  time  have  had  any 
communication  or  intercourse  whatever  across  such  a  vast 
extent  of  country.  This  fact  alone  is  sufficient  to  put 
all  idea  of  its  being  propagated  by  contagion  from  one- 
individual  to  another  out  of  the  question.''  The  Provincial 
Medical  Association  in  England  gave  special  attention 
to  the  question  of  the  contagiousness  of  influenza  in  the- 
epidemic  of  1836-37 ;  the  result  of  their  observations  thereon 
is  summed  up  by  Streeten  in  the  following  words '? — "  The 
answers  to  this  question — 'Are  you  in  possession  of  any 
proof  of  its  having  been  communicated  from  one  person  to 
another ' — are  of  an  almost  uniform  tenour,  the  opinion  of 
nearly  all  those  who  had  the  most  extensive  opportunities  of 
investigating  the  disease,  and  the  best  means  of  arriving  at 
a  definite  conclusion,  being  that  there  is  no  proof  of  the 
existence  of  any  contagious  principle  by  which  it  was 
propagated  from  one  individual  to  another." 

Partisans  for  the  spread  of  influenza  by  contagion  have 
found  support  for  their  views  in  the  breaking  out  of  the 
disease  at  various  places,  somewhat  removed  from  the  track 

1  *  Philadelphia  Journ.  of  Med.  and  Phys.  Sc./  1826,  n.  8.,  iv,  5. 

'  *  Trans,  of  the  Prov.  Med.  and  Surg.  Assoc./  1838,  vol.  vi,  pt.  ii,  523. . 
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■of  commerce,  after  the  arrival  of  strangers  ;  for  example,  the 
Danish  physicians  in  Iceland  and  the  Faroe  Islands  have 
found  evidence  of  that  kind  in  the  outbreaks  of  influenza 
Hihat  have  followed  the  arrival  of  foreign  ships.  Without 
questioning  the  accuracy  of  the  observation  itself,  we  may 
hesitate  to  accept  the  conclusions  drawn  from  it  when  we 
duly  keep  in  mind  that  the  suspected  importers  of  the 
morbid  poison  remain,  as  we  are  expressly  told,  unaffected 
by  it,  that  they  continue  untouched  by  the  epidemic,  and, 
further,  that  the  disease  has  not  unfrequently  appeared  in 
*these  and  other  islands  at  the  time  of  the  ship's  arrival 
although  influenza  had  not  been  prevaiUng  as  an  epidemic 
anywhere  else,  and  most  certainly  not  in  those  countries 
from  which  the  ships  had  sailed.  These  considerations, 
taken  along  with  peculiarities  in  the  incidence  and  course 
of  influenza  epidemics — their  occurrence  suddenly  and  with- 
out preliide,  and  their  attacking  the  people  en  masse, 
their  equally  sudden  and  complete  extinction  after  a  brief 
existence,  generally  of  two  to  four  weeks,  and  the  frequent 
restriction  of  the  disease  to  one  place,  while  the  whole 
country  round  has  been  completely  free  from  it — all  these 
points  are  so  foreign  to  the  mode  of  development  and  the 
mode  of  spreading  proper  to  such  maladies  as  originate 
beyond  doubt  through  the  communication  of  a  morbid  poison, 
that  we  shall  find  it  hard  to  discover  any  reason  for  counting 
influenza  among  the  contagious  or  communicable  diseases. 


§  10.  Unipormitt  op  Type. 

Few  among  the  acute  infective  diseases  have  manifested, 
in  their  prevalence  at  all  times  and  in  all  places,  the  stamp 
of  uniformity  so  strongly  in  the  aggregate  of  symptoms  as 
influenza.  The  various  epidemics,  it  is  true,  have  differed 
much  among  themselves  as  regarded  the  character  and 
course  of  the  disease,  but  these  differences — expressing 
■themselves  in  a  catarrhal  affection  particularly  of  the  diges- 
tive mucous  membrane,  in  the  occurrence  of  exanthems,  in  the 
remarkably  frequent  accession  of  more  severe  inflammatory 
Sections  of  the  respiratory  organs — have  been  found  to  be 
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associated  either  with  a  particular  season  of  the  year  or  kind 
of  weather^  or  with  something  special  in  the  locality^  and 
ha7e  been  not  nnfreqaently  determined  more  by  the  indivi- 
doality  of  the  sick  person  than  by  anything  in  the  external 
caasation. 


§  II.  Coincident  Outbreaks  of  Influenza  among  Horses. 

I  do  not  think  that  I  need  now  enter  at  length  upon  a 
subject  that  was  so  keenly  discussed  some  forty  years  ago,  vis. 
the  relation  of  influenza  epidemics  to  the  epidemic  prevalence 
of  other  infective  diseases,  especially  the  cholera.  That 
influenza  should  have  preceded  the  outbreak  of  cholera  in 
1 83 1,  will  be  seen  by  a  reference  to  the  history  of  each  of 
those  diseases  to  have  been  accidental.  If  we  may  not  speak 
of  "  accident ''  in  the  course  of  natural  events,  then,  as  Gluge 
justly  remarks,  we  are  at  least  debarred  from  calling  it  by 
any  other  name. 

But  I  am  not  of  opinion  that  there  is  any  question  of  acci- 
dent inthe  relation  of  influenza  epidemics  to  epizootics  of  the  same 
eha/racter  prevailing  at  the  same  time,  especially  among  horses, 
and,  next  to  them,  among  dogs,  cats,  and  the  like.  Even 
in  the  oldest  epidemiological  records,  there  are  indications 
of  these  coincidences  both  as  regards  time  and  place,  as 
well  as  of  the  identity  or  at  least  similarity  of  the  form  of 
disease ;  and  the  number  of  these  observations  is  so  remark- 
ably large  that  the  suggestion  of  an  etiological  and  perhaps 
also  pathological  connexion  between  the  epidemics,  on  the 
one  hand,  and  those  epizootics,  on  the  other,  may  be 
regarded  as  provisionally  proved,  although  it  ought  not  at 
the  same  time  to  be  left  out  of  sight  that  the  notion  of 
'' horse-influenza ''  has  remained  to  the  present  day  a  some- 
what vague  one  with  veterinary  surgeons,  and  that  very 
various  diseased  processes  appear  to  have  been  included 
therein. 

The  first  communication  relating  to  this  matter  which  has 
any  value  occurs  in  the  account  by  Molineux  of  the  epidemic 
of  1693.  ''It  was  remarkable,''  says  that  writer,  ''that 
both  in  England  and  in  Dublin  shortly  before  the  oatbreak 
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of  the  inflaenza^  there  was  a  disease  prevalent  among  the 
horses^  not  of  a  severe  type  bnt  very  general^  which  manifested 
itself  chiefly  in  a  discharge  from  the  nostrils  of  the  animals.^ 
To  the  same  purport  is  the  statement  of  Qibson^  about  an 
epizootic  among  horses  which  was  rife  in  England  and 
Scotland  dnring  the  autumn  and  winter  of  1732-33  at  the 
time  of  the  prevalence  of  influenza^  and  upon  which  Huxham 
also  comments.'  "About  the  end  of  the  year  1732/'  says 
Gibsouj  "  there  was  a  very  remarkable  distemper  among  the 
horses  in  London  and  in  several  other  parts  of  the  kingdom. 
They  were  seized  suddenly  with  a  vehement^  dry-sounding 
cough^  which  shook  them  so  violently  that  some  of  them 
were  often  ready  to  drop  down  with  hard  straining  and  want 
of  breath ;  their  throats  were  raw  and  sore ;  .  .  .  the 
running  at  the  nose  generally  began  the  third  day  and 
continued  in  so  profuse  a  manner  for  five  or  six  days  that 
some  of  them  in  that  time  discharged  as  much  as  two  or 
three  pails  would  hold  of  purulent  matter^  which^  however^ 
was  generally  of  a  laudable  colour  and  good  consistence. 

.  "  This  distemper^  though  m  no  ways  mortal,  yet  was  so 
very  catching  that  when  any  horse  was  seized  with  it  I 
observed  those  that  stood  on  each  hand  of  him  were 
generally  infected  as  soon  as  he  began  to  run  at  the  nose^ 
in  the  same  manner  as  the  smallpox  communicates  the  infec- 
tion when  they  are  upon  the  turn.''  From  the  spring  of  the 
year  1767,  in  which  influenza  prevailed  widely  over  Europe 
and  North  America^  we  have  similar  observations  on  the 
simultaneous  occurrence  of  an  epizootic  in  those  countries 
among  dogs  and  horses.  '^  When  I  was  in  England  in  the 
year  1767,^'  says  Mumsen/  "we  had  cold  north-easterly 
winds  till  late  in  May,  following  a  severe  winter.  A 
pestilence  broke  out  among  the  dogs  and  horses, 
.  .  it  was  called  '  the  horse  cold '  {Pferde-achnupfen) ;  it 
occurred  also  among   men,  but   it   had  no  serious  conse- 

^  <  Diseases  of  Hones.'  Quoted  by  Hensinger,  '  Bech.  de  pathol.  com- 
part,' vol.  ii,  p.  220. 

•  *  Observat.  de  aere  et  morb.  epidem.  Ac.,*  Lond.,  1732,  73 — 75. 

*  In  a  tract  pnblisbed  anonjmortslj,  'Knrze  Nachiicht  von  der  Epid. 
Schnapfen-Erankheit,  n.  s.  w./  Hamburg,  1782,  20.  There  is  another 
accotint  of  this  epizootic  in  the  *  Hannov.  Magazin/  1767,  p.  1645. 
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qaences/'  Webster^^  the  American  authority^  mentions  an 
epizootic  during  the  same  period  among  the  horses  in  New 
England  and  New  Jersey.  In  his  account  of  the  in- 
fluenza epidemic  of  1775  in  England^  Fothergill  refers  to  the 
simultaneous  occurrence  of  the  disease  among  dogs  and 
horses : — "  The  horses,*'  he  says,  '^  had  severe  coughs^  were 
hot,  forbore  eating,  and  were  long  in  recovering  /'  and  Parr 
adverts  to  the  same  fact  in  the  English  epidemic  of  1782. 
Simmons'  adduces  the  following  observation  communicated 
to  him  by  Surgeon  Boys,  of  the  navy,  for  the  epidemic  of 
1788  : — "  On  the  arrival  of  the  Frigate  '  Eose  *  at  Portsmouth 
from  Newfoundland  (on  the  4th  of  November,  at  the  time 
when  epidemic  influenza  was  prevalent),  all  the  dogs  on 
board,  the  vessel  were  seized  with  cough  and  catarrh,  and 
shortly  thereafter  the  whole  ship's  company  sickened  in  a 
similar  manner."  During  the  influenza  epidemic  of  1837 
in  Cassel,  '^a  catarrhal  condition,"  as  the  report  has  it,' 
''  showed  itself  among  the  horses."  At  the  time  when  the 
disease  was  prevalent  at  the  Cape  of  Good  Hope  in  1853  and 
1854,  the  horses  suffered  from  a  similar  malady,  which 
destroyed  many  of  them.  In  the  report  upon  the  influenza 
©f  1857-58  in  Wiirtemberg  it  is  stated:  "With  reference 
to  this  point  (iufluenza-like  ailments  among  the  domestic 
animals  during  the  prevalence  of  influenza),  the  account  by 
the  Court  Veterinary. Surgeon  Worz  contains  facts  of  in- 
terest. After  similar  ailments  had  manifested  themselves 
in  April  and  May,  the  disease  spread  in  the  end  of  December, 
in  epidemic  form,  to  a  portion  of  the  royal  stud,  in  which 
were  chiefly  young  horses,  four  and  a  half  to  six  years  old, 
partly  of  pure  Arab  breed,  partly  of  Arab  crossed  with 
English ;  in  a  few  days  forty  out  of  forty-four  horses  were 
seized,  only  fonr  of  the  older  horses  escaping.  Out  of  100 
horses  in  the  royal  stables,  only  thirteen  were  attacked 
up  to  the  1 2th  of  January,  and  these  also  were  the  younger 
horses,  the  severest  case  being  in  a  thoroughbred  Arab 
stallion.  Thus  only  young  horses,  and  of  good  strain,  fell 
ill.     The  symptoms  were  exactly  those  of  influenza  in  man. 

'  L.  c,  i,  356. 

'  L.  c,  266. 

'  Casper, '  WochenBchr./  1837,  331. 
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All   the   animals    recovered/'     To   conclade   tliis 

summary  of    epizootics  coinciding  in   time  and  place  with 

epidemics  of  inflaenza^  and  probably  to  be  accoanted  true 

cases  of  animal  influenza^  I  shall  advert  further  to  the  great 

horse  plague  which  overran   the  North  American  continent 

as   a   pandemic  in    the   years    1872   and    1873^  at   a    time 

when  influenza  was  rife  over  the  whole  of  that  continent. 

Hertwig^  gives  the  following  account  of  it  from  the  reports 

of  veterinary  surgeons  in  America : — ^'  The  animals  sickened 

always  suddenly^  with  extreme  weakness^  coldness  of  the 

extremities^  loss  of  appetite^  redness  of  the  conjunctiva,  dry 

cough,  and  quick  pulse.  The  respiration  was  impeded,  the  eyes 

ran,   and  there  was   a   serous  discharge  from  the  nostrils, 

turning  to  a  mncous  consistence  and  a  yellow  colour  about 

the  third  to  the  fifth  day.     Between  the  seventh  and  tenth 

days  the  cough  became  looser,  the  animals  became  more  lively 

and  inclined  for  their  food,  the  pulse  fell,  and  after  ten  to 

twelve    days   they   were    mostly    well.       In    a   few    cases, 

which  ran  an  especially  rapid  course,  sweating  set  in  on  the 

third  or  fourth  day ;  in  other  cases  the  illness  was  protracted 

over  three  weeks,  and  was  followed  by  great  prostration,  and 

sometimes  by  general  dropsy.     The  outbreak  of  the  plague 

was  sudden '  and  general  (as  in  the  case  of  influenza),  and 

the  duration  of  it  in  the  several  localities  averaged  four  to 

six  weeks.      On   the  whole,   ninety  per  cent,  of   all    the 

animals  were  attacked,  and  three  to  four  per  cent,  of  those 

attacked     succumbed.       The    epidemic    prevailed    equally 

among  horses  of  every  age   and  race.     At  certain  places, 

as,  for  example,  Washington,   the  sickness  was  so  widely 

spread  that  not  one  horse  escaped  it.'' 
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1597. — I.  Corradi,  Annali  delle  epidemie,  etc.  Part,  ii,  331  (based  on 
accounts  from  Bologna,  Venice,  and  Verona). 

1626. — I.  Doni,  De  restituenda  salubritate  agri  Bomani,  in  Salleugre^ 
Nov.  Thesaur.  antiquit.  Boman.,  i,  916.  2.  Pascal,  Bee.  de  m^m.  de  m^d. 
milit.    1851,  li,  68. 

1647. — I.  Yillalba,  Epidemiol,  espanola,  ii,  72.  2.  Morejon,  Hist.  bibl. 
med.  espagn.,  iv,  64.  3.  Thacher,  Amer.  Med.  Biography.  Bost.,  1828.  4. 
Webster,  History  of  Epid.  Diseases,  etc.    Hartford,  I799»  i>  188. 

1655. — I.  Webster,  1.  c.  (ad  ann.  1647),  i,  189. 

1658. — I.  Bindi,  Laemografiae  Centumcellensis.  Bomae,  1658,  78.  2. 
Timaeus  v.  Giildenklee,  Epistol.  et  consil.  Epist.  xiv,  0pp.  Lips.,  I7I5^ 
413*    3*  Willis,  Diatr.  de  febribus,  cap.  xvii,  0pp.    Amstelod.,  1682,  143. 

1675. — I.  Ettmiiller,  Colleg.  consult,  cas.  vii,  0pp.    Lugd.,  1685,  iii,  150* 

2.  Marshal,  Tableau  des  malad.  end^miques  et  ^pid^m.  de  Metz,  etc.    Metz^ 
1850,  197  (see  also  Pen,  La  pratique  des  accouchemens.    Paris,  1694,  59). 

3.  De  Sorbait,  0pp.  med.  Yienn.,  1680,  92.    4.  Bayger  in  Miscell.  Acad., 

Leopold,  Dec.  i,  Annal.,  1677,  213.    5.  Sydenham,  Const,  epid.  v,  cap.  i^ 

0pp.    Gene  v.,  1736,  i,  135. 

1688  ") 

1 AQQ*  \  — ^*  Molineux,  in  Philos.  Transact.    Lond.,  1695,  xviii,  105  fE. 

1709. — I.  Lancisi,  De  advent,  coel.  rom.  qualitat.,  etc.  0pp.  Genev., 
17 18,  126.  2.  Corradi,  Annali  delle  epid.  Part,  iv,  20,  21.  3.  HofEmann, 
Med.  rational,  syst.  iv,  part,  i,  0pp.,  135.  4.  Ilmoni,  Bidrag  til  Nordens 
sjukd.  histor.,  ii,  329. 

1712. — I.  Botticher,  Pestis  et  pestilentiae  explicatio.  Hamb.,  17 13,  43. 
2.  Waldschmidt,  De  Singular,  quibusd.  pest.  Holsatiac,  Kil.,  1721.  3. 
Slevogt,  Prolusio,  qua  "  die  Gaknteiiekiaiiklieit "  delineatur.  Jen.,  1 7 1 2 .  4. 
Schrockh  in  Ephemtr.  Aoad.L«  '  W,  App.  26.    5.  Cameror, 
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ib.,  17 15,  137.      6.   Bianchi,  Hut.  hepatica,  Para  iii,  Const,  anni  17 12. 
•Genev.,  1725,  ii,  720. 

1729-1730. — I.  Buchner,  Miscell.  med.-phjs.-mathem.  Anni  1729  et 
1730  pasaim.  2.  Loew,  Kurze  and  griindl.  Unterenchnng  .  .  .  des  Catar- 
Thal-fiebera  (s.  1.),  1730,  and  Hist.  febr.  catarrh,  in  Sydenham  0pp.  G^nev., 
173^1  ii)  344>  3'  Pelargos,  Observ.  clin.  Lips.,  1735.  4.  Hahn,  Febr. 
•contin.  quae  a.,  1729,  Yratislav.  grassatae  sunt  recensio,  etc.  YratisL,  I73i« 
5.  Miihlpauer,  Theses  med  de  febre  catarrhal.  Noric,  1738.  6.  Thompson, 
Annals  of  Influenza,  etc.  7.  Huxham  (ad  ann.  1732,  1733).  8.  Wintring- 
ham.  Comment,  nosol.  Berol.,  i79i>  117.  9.  Scheuchzer,  Act.  Acad. 
Leopold,  iv,  App.  24.  10.  Beocaria,  ib.  iii,  obs.  48,  148.  11.  Corradi, 
Annali  delle  epid.,  etc.,  partiv,  77.  12.  Hoffmann,  1.  c.  (ad  ann.  1709),  338. 
13.  Morejon,  Hist.  med.  Espagn.,  vi,  351.  14.  Hjaltelin,  Edin.  Med.  Joum., 
1863.    Feb.  697. 

1732-1733. — I.  Pelargus,  1.  c.  (ad  ann.  1729),  and  in  Commerc.  litter. 
Norimb.,  1733,  52.  2.  Albrecht,  ib.'36.  3.  De  Gorter,  Morbi  epid.  brevis 
•descriptio,  etc.  Harderov.,  1733.  4.  v.  Swieten,  Epidemieen,  etc.  Leipzig, 
1 785*  h  402.  5.  Stoch,  Diss,  de  morbo  epid.,  etc.  Enchus.,  1733.  6. 
HoefPerle,  De  febre  catanrhal.  epid.,  etc.  Basil.,  1733.  7.  Marign^,  Descript. 
d'une  affect,  catarrh,  ^pid.,  etc.  Montauban,  1766.  8.  Jussieu,  Quaestio 
med.  an  catarrh,  epid.  theriaca.  Paris,  1733.  9.  In  Joum.  g^n  de  m^, 
1733,  xxi,  170.  10.  In  Edinb.  Med.  Inquiries  and  Observations,  ii,  129.  11. 
Huxham,  0pp.  Lips.,  1784,  i,  102.  12.  Arbuthnot,  Essay  concerning  the 
Effects  of  Air  on  Human  Bodies.  London,  17519193.  13.  Wintringham, 
1.  c.  (ad  ann.  1729,  30),  142.  14.  Crivelli,  Epidemic  catarrali  seguite  negli 
anni  1730  e  1733  in  Italia,  etc.  Milano,  1733.  15.  Perkins  in  Hist  de  la 
.Soc.  roy.  de  M^d.  de  Paris,  i.  Hist.  209.  16.  YiUalba,  Epidemiol,  espa&ola, 
ii,  189.  17.  B^amurin  Hist,  de  I'Acad.  des  Scienc,  1733.  M^m.  589.  18. 
Webster,  1.  c.  (ad  ann.  1647),  i,  232.  19.  Corradi,  Annali  delle  epidemie, 
.etc.,  part,  iv,  85. 

1735. — I.  Hjaltelin,  1.  c.  (ad  ann.  1720). 

1737-1738. — I.  Huxham,  1.  c.  (ad  ann.  1732),  i,  153.  2.  Webster,  L  c. 
.(ad  ann.  1647),  i,  235.    3.  In  Joum.  de  M^.,  xxi,  453. 

1742. — I.  In  Commerc.  litter.  Norimb.,  1743,  107, 188,  213.  2.  Zuber- 
buhler,  De  febre  catarrh,  epid.,  etc.    Erford.,  1743. 

1742-43. — I.  Corradi,  Annali  delle  epidemie,  etc.,  part  iv,  112  (complete 
Ibt  of  Italian  authorities  on  this  epidemic).  2.  Seelmatter,  Morbi  dica 
Tobinium  familiares,  etc.  Basil,  1751.  3.  v.  Swieten,  1,  c,  ii,  435.  4. 
Pringle,  Observ.  on  the  Diseases  of  the  Army,  4th  ed.,  Lond.,  176 1.  5. 
Huxham,  1.  c.  (ad  ann.  1732),  i,  286.    6.  In  Joum.  de  M^.,  zxii,2d4* 

1757-1758.— I.  Webster,  1.  c,  246.    2.  Hillary,  Observ.  on  the  ChaiigM 
•of  the  Air,  &c.,  2nd  ed.  Lond.,  1766,  145.    3.  Bisset,  Essay  on  the 
Constit.  of  Great  Britain,  Lond.,   1762,  180.    4.  Whytt  in 
Observ.  and  Inquir.,  ii,  187.    5.  Simson,  ibid.,  203.    6.  Milkrp 
7.  In  Joum.  de  M^d.,  ix,  185.    8.  Boucher,  ibid.,  187.    g. 
jc,  361. 

1761-1762.— I.  Webster,  1.  c,  i,  250.    2.  Corradi,  Annalif 
iv,  190.    3.  Mertens  in  Observ.  Med.,  ii,  i.    4.  Moozo  (Don 
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of  Diseases,  etc.,  Lond.,  1764, 1 14.  5.  Isenfiainxn,  Yeranch  von  den  Ursachen 
der  gegenw.  allg.  Brnstleiden,  Wien.  176a.  6.  Erdmann,  Diss,  de  morbo 
catarrh,  eta.  Argent.,  176a.  7.  Razouz,  Tabl.  nosol.  et  m^t^oroL,  etc.,. 
Basle,  1767,  379.  8.  Boucher  in  Joum.  de  m^.,  xvii,  286.  9.  Desbrest, 
ibid.,  xxiii,  141.  10.  Baker,  De  catarrho  et  dysenteria  Londin,  Lond.,  176a,. 
inEdj.  Oposcul.  med.  Lond.,  17719  5.  11.  Watson  in  Philos.  Transact.^ 
176a,  Tol.  Hi,  646.  I  a.  Gillchnst  in  Edinb.  New  Inquiries  and  Obs.,  iii,  385. 
13.  Rutty,  Chronol.  Histoiy  of  the  Weather  and  Seasons,  etc.  14.  (Gazette 
de  France,  176a,  July. 

1767. — I-  Grimm,  Sendschr.  an  Haller  dber  die  Epidemic  zu  Eisenach,, 
etc.  Hildburgh.  1768,  108.  a.  Abt,  Diss,  de  febre  catarrh,  epid.,  etc. 
Giess.,  1767.  3.  Yandermonde  in  Joum  de  M^.,  xxvii,  394.  4.  Boucher, 
ibid.,  396,  513.  5.  Darluc,  ibid.,  xxxi,  318.  6.  Lepecq,  Samml.  von  Beo- 
bacht.  iiber  epid.  Krankh.,  etc.  (from  the  French).  Altenburg,  1728,  a45. 
7.  Heberden  in  Lond.  Med.  Transact.,  i,  437.  8.  Pepe,  II  medico  clinico, 
etc.  Napol,  1768,  9.  Yillalba,  1.  c,  ii,  aa5.  10.  Perkins,  1.  c.  (1733)  p. 
an.  II.  Bajon,  Nachrichten  von  Cayenne,  ii,  62.  la.  Targioni,  Raccolta 
d'opusc.  med.,  i. 

1772. — I.  Webster,  1.  c,  i,  358,  359. 

1775-1776.— I.  Lentin,  Memorabilia  annor.,  1774— 1777,  P-  35-  2. 
StoU,  Eat.  med.  Vienn.,  1777,  i,  24.  3.  Lorry  in  Hist,  de  la  Soc.  de  M^.,  i, 
M^m.  5.  4.  Lepecq,  1.  c.  (ad  ann.  1767)  476.  5.  Duperin  in  Joum.  de 
M^d.,  xlv,  41a.  6.  Bougnicourt,  Diss,  de  affect,  catarrh,  epid.,  etc.  Montpel.,. 
1776.  7.  Grant  (William),  Observ.,  etc.,  Lond.,  1783,  183.  8.  Fothergillin 
Mem.  of  the  Med.  Soc.  of  London,  iii,  30.  9.  In  Lond.  Med.  Observ.  and 
Inquir.,  vi,  340,  ff.  10.  Martini  in  Targioni,  Kaccolta,  iv,  334.  1 1.  Account 
after  Fleury  in  Dubl.  Quart.  Joum.,  1848,  Febr. 

1780-1781. — I.  Schonmezel,  Anni  med.  Heidelberg,  1780  quadrienn. 
prim,  exhib.  Spec.  Heidelb.,  1780.  a.  Coquereau  in  Hist,  de  la  Soc.  de 
M^.  de  Paris,  iii,  M^m.  16.  3.  Geoffroy,  ibid.,  iv,  Mem.  a.  4.  Porriguet 
in  Joum.  de  M^.,  Ixxvii,  a  18.  5.  Burseri,  Instit.  med.  Lips.,  1798,  i,  413. 
6.  Sigaud,  Du  climat  et  des  malad.  du  Brdsil.  Par.,  1844,  185.  7.  Gili- 
bert,  Adversar.  med.-prac.    Lugd.,  1791,97.    8.  Webster,  1.  c,  i,  a68. 

1782.—  I.  Languth,  Diss.  hist.  Catarrh,  epid.  anni  1782  sistens.  Helmst., 
1782.  2.  Himly,  Darstellung  der  Grippe,  etc  Hannov.,  1833.  3.  Bluhm, 
Yers.  einer  Beschr.  d.  in  Reval  herrsch.  Krankh.,  22.  4.  Ilmoni, 
Bidrag,  iii,  424.  5.  In  Wecko-Skrift  for  Lakare,  etc.,  iii,  340,  iv,  97 , 
245.  6.  In  Baldinger,  N.  Magaz,  v,  260.  7.  Metzger,  Beitr.  z.  Gesch. 
der  Friihlingsepidemie,  etc.  Konigsbg.,  1782.  8.  Lachmann,  Diss.  sist. 
obs.  nonnull.  pract.  Begiom.,  1 793.  9.  Kurze  Nachricht  v.  d.  epid.  Schnup- 
foikrankheit.  Hamb.,  1782.  10.  Lentin,  Beobacht.  iiber  die  epidem. 
Sjmnkheiten  d.  J.  1777-1782.  Leipz.,  1783,  8,  and  Beitr.  z.  Arzneiwis- 
i^^I*    lU  Thilenius,  Med.-chirurg.  Bemerk.,  ii,  117.     12.  Acker- 

Hag.*  iv,  385.     13.  Planer  in  Act.  acad.    Mogunt., 

^Ced.-chir.  Zeit.,  1790,  ii,  175.     15.  Strack,  Diss. 

1784.     16.  Beschreib.  der  Epid.     .     .     .    im 

1783.     17.  Wittwer,   Ueber  die  jiingsten 

ezel,  Diss.  sist.  const,  epid.  Heidelberg,. 
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anni  1781-1782.  Heidelb.  1782.  19.  Anderweiih,  Dim.  sut.  const,  anni 
1782,  etc.  FribiiTg.  Brisg.,  1782.  20.  Bedenken  der  Prmger  Faknltat  iib. 
d.  epid.  Catarrh.  Prag.,  1782.  21.  Thomas,  Eorze  Gesch.  der  neaen  E]^* 
demie,  ete.  Nebst  Fortsetznngen.  Wien,  1782,  84.  22.  Mertens,  1.  c,ii, 
33.  23.  Benkoe,  Ephemer.  meteorol.-med.,  i.  67.  24.  Banoe  in  Act  reg. 
-soc.  med.  Havn.  i,  351.  25.  Tode  in  Nye  Sondhedstidende,  i,  106.  26. 
Michell  in  YaterL  Letter-Oefeningen,  iv,  389,  and  Geneesk.  YerhandeL  over 
deoorzaken  v.  d.  febr.  catarrh.,  etc.  Middelb.,  1785.  Ger.  transl.,  Coborg, 
1793.  27.  Broughton,  Obeerv.  npon  the  late  Influenza,  etc  Lond.,  1782.  38. 
Clark,  On  the  Influenza  ...  at  Newcastle,  1783.  29.  Grant,  Obeenrat. 
on  the  late  Influenza,  etc.  Lond.,  1782.  30.  Hamilton.  A  Descript. 
of  the  Influenza.  Lond.,  1782.  31.  In  Medic  Communicat.  London, 
1784,  i,  I  ff.  32.  Fothergill  in  Lond.  Med.  Memoirs,  iii.  33,  Duncan, 
Diss,  de  catarrho,  etc.  Edinb.,  1785.  34.  In  Edinb.  Med.  Comment., 
Dec.  I,  vol.  X.  35.  In  Lond.  M^  and  Fhys.  J.,  x,  133.  36.  Leroux 
in  Joom.  de  MM.,  Iviii,  171,  267.  37.  Geoffroy  in  Hist,  de  la  Soc.  de  M^ 
•de  Paris,  v.  10.  38.  Boucher  in  Joum.  de  MM.,  Iviii,  184,  278.  39.  Boaa, 
De  morbis  epid.  et  contag.  Moden.,  1782.  40.  Battini  in  Bacc.  de  opuscdi 
med.-pract.,  vii,  53.  41.  Gallicio,Saggiosoprailmorbodettorusso.  Yenez., 
1782.  42.  Asti,  Memor.  epist.  intomo  le  malatt.  ocoone  in  MantoTa,  etc. 
Fiienz.,  1783.  43.  Maclean,  Besults  of  an  Investig.  reap.  Epid.  and  PertiL 
IHieases.    Lond.,  1 81 7,  i,  291.    44.  Corradi,  Annali  delle  epidemic,  etc*  iv, 

ITSS.^-!.  Chill,  Qeach,  d.  nenen  epid.  Flussfiebers,  etc.  Munch.,  1788. 
2.  BenkoS,  1.  c.  (1782),  ii,  24.  3.  Eletten  in  Wien.  med.  Monatschr.,  1789, 
i,  33.  4.  Falconer  in  Mem.  of  the  Med.  Soc.  of  London,  iii,  25.  5.  Simmons 
in  Med.  Facts  and  Obs.,  1788,  256.  6.  Ibid.,  274.  7.  May  in  Edinb. 
Med.  Comment.,  Dec.  2,  toI.  iv,  363.  8.  In  Gazette  salutaire,  1 788.  9.  Dela- 
croix (in  Ozanam,  i.  190).  10.  Boucher  in  Joum.  de  MM.,  bavii,  288, 476. 
II,  Tode  in  Museum  for  Sundhed,  1788,  Juny,  ff.  12.  Penada,  Delle  osser- 
Taz.  med.-pract.  meteorol.,  etc.  Pador.,  1792.  13.  iSeviani,  1.  c.  (genenJ). 
14.  Marc  d'Espine,  Gaz.  MM.  de  Paris,  1848,  Nr.  20  (after  Odier). 

1789-1790. — I.  Webster,  1.  c,  i,  288,  290.  2.  Currie,  Short  Account  of 
the  Influenza,  etc.  Lond.,  1 790.  Also  in  Transact,  of  the  College  of  Phync 
of  Philad,,  i,  P.  I.,  150.  3.  Bosh  in  MM.  Inquir.  and  Observ.,  ii,  237.  4. 
Warren  in  Mem  of  the  MM.  Soc.  of  Lond.,  iv,  434.  5.  Chisholm  in  Edinb. 
MM.  Comment.,  Dec.  2,  toI.  t.    6.  Lindsay,  ibid.,  vii,  499. 

1798.— I.  Webster,  1.  c,  i,  339. 

1799-1801.— !•  Desbont  in  Giom.  per  servire  alia  hist,  ragionata  della 
mM.,  xii,  233.  2.  Metzger,  Litteratur  zur  Geschichte  der  Fruhlingsepide- 
mie  im  Jahre  1800.  Altenburg,  1801.  3.  Schlegel  in  Materialien  fur 
StaatsarzneiwiMenschaft.  Sammlung  8.  4.  Fischer  in  Hufeland  J.,  xiii, 
Hft.  4, 29.  5.  Winkler  in  Allg.  med.  Annal.,  180 1.  Corrsbl.,  1 2.  6.  Ficker, 
ibid.,  84.  7.  Enebel,ibid.,  1805.  Corr8bl.,77.  8.  Ilopf engartncr  in  Denk- 
schr.  schwabischer  Aerzte,  i,  120.  9.  Ferro,  MM.  Arch,  von  Wien  Tom 
Jahre  1800,  22.  10.  Hildenbrand  in  mM.-chir.  Ztg.,  1800,  ii,  i86.  il. 
Wolff  in  Huf.  J.,  ix,  Heft  4,  92,  x.  Heft  i,  97.  12.  Salome* 
<nrer  Kjobenh.  Epid.  Kjob.,  1854,  68.    13.  Gilibsri  in 
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Soc.  de  Sant^  de  Lyon,  ii,  369.    14.  In  Lond.  Med.  and  Phys.  Jonm.,  1805, 
xiii,489. 

1801- — !•  Sigand,  Maladies  da  Br^il,  185. 

1802-1803. — I.  Jonas  in  Huf.  J.,  xx,  Heft  i,  113.  2.  In  Joum.  g6n. 
de  M^,  xvi,  129.  3.  Double  ibid.,  179,  291.  4.  Mojon  in  Mem.  della 
Soc.  med.  di  Genova,  ii,  Nr.  2,  80.  5.  Elees  in  Huf.  J.,  xvi,  Heft  4,  71. 
6.  Horst  ibid.,  xvii.  Heft  i,  68.  7.  Kortnm,  ibid.,  xx,  Heft  3, 15.  8.  Witt- 
mann.  Die  nenesten  am  Rheine  berrschenden  YolkBkrankheiten,etc.  Mainz, 
1811,6.  9.  Fiscber  in  Allg.  med.Annal.,  1804.  Corrsbl.,  i.  10.  Pearson, 
Some  Obeerv.  on  tbe  Present  Epid.  Gatarrb.  Fever,  etc,  London,  1803. 
II.  Hooper,  Obeerv.  on  tbe  Epid.  Disease,  etc.,  London,  1803.  12.  Li 
Doncan,  Annals  of  Med.,  viii,  410,  424,  437.  13.  In  London  Med.  and 
Pbys.  J.,  ix,  X,  xi,  passim.  14.  In  Annal  de  la  Soc.  de  M^.  de  Mont- 
pellier,  i,  201,  iv,  129,  vii,  153,  162.  15.  Yianld,  Ess.  snr.  .  .  les 
^pid.  catarrb.,  etc.  Par.,  1803.  i^*  Bmnet  Tabl.  bist.  .  •  de  I'^pid. 
catarrb.,  ibid.  17.  Billeray,  S^rie  des  propos.  snr  I'^pid.  catarrb,  etc.,  ibid. 
18.  Cerri,  Del  catarrbo  epid.  (in  Ozanam.  i,  202).  19.  Gantieri  in  Hnfel. 
J.,  xvii.  Heft  i,  54.  20.  In  Mem  della  Soc.  med.  di  Genova,  ii,  Nr.  2,  100. 
21.  Corradi,  Annali  delle  epidemie.  v,  538.  22.  Tbompson,  Annals  of  In- 
fluenza, 202.  23.  Kopp,  Topogr.  der  StadtHanau  Frankf.  a.M.,  1807,  147. 
34.  Marc  d'Espine,  1.  c.  (ad  ann.  1788)  after  Pescbier. 

1804. — I.  Hjaltelin,  1.  c.  (ad  ann.  1729). 
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CHAPTER  n. 
DEXGUE. 

§   12.    A  COXPABATITZLT  NlW  DiSKASI  :    ITS  SyXFTOXS. 

Under  the  name  Dengue^  the  West  Indian  and  United 
States  physicians  have  described  a  peculiar  disease  which 
appeared  as  an  epidemic  in  1827—28  in  the  West  Indies, 
on  the  seaboard  of  the  Gnlf  of  Mexico,  and  on  the  Atlantic 
coast  of  the  Sonthem  States  of  the  Union;  this  disease 
attracted  general  attention  both  bj  the  novelty  of  its 
form  and  bj  the  enormous  extent  of  its  prevalence.  Sub- 
sequent inquiries  showed  that  the  disease  had  occurred  before 
at  various  parts  of  the  globe.  But  it  was  not  until  the 
general  outbreak  of  the  disease  in  1871—73  in  the  tropical 
regions  of  the  Eastern  Hemisphere  that  the  learned  world 
of  medicine  began  to  take  much  interest  in  it;  and  that 
is  the  period  that  gave  rise  to  the  excellent  series  of  medical 
accounts  which  have  furnished  the  desired  information  as  to 
the  peculiarities  of  the  disease.  Considering  the  small  notice 
taken  of  dengue  in  German  medical  literature  hitherto,  I 
think  it  necessary  to  preface  the  account  of  the  important 
points  in  its  history,  geography,  and  etiology,  with  a  brief 
sketch  of  the  disease  itself. 

^  Men's  wits  have  been  taxed  to  find  names  for  this  disease.  Thus  the 
Spaniards  called  it  dengue  (corresponding  in  meaning  to  the  French  nunatt- 
derte,  and  the  English  daiuly)  or  cclorado;  the  English  and  Americans  have 
called  it  hreah-bane  and  broken-wing,  the  French  giraffe  and  hauguei  (whence 
the  English  oormption  buekei),  and  the  Brazilians  j^oiOea  fever.  By  the 
medical  profession  the  disease  has  been  named,  according  to  the  view  taken 
of  its  nature,  rhenmatismns  febrilis  ezanthematicnsy  scarlatina  mitis,  exan- 
thesis  arthrosia,  and  insolation  fever ;  while  some  physicians  have  placed  it 
beside  febris  remittens  bilioea,  or  have  professed  to  disoover  in  it  a  mild  form 
of  yellow  fever. 
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After  an  incabationstage^  generally  of  sliort  duration^ 
averaging  two  to  foar  daysj  and  a  prodomal  stage  (often 
wanting)  characterised  by  a  feeling  of  general  weakness^ 
pains  in  the  head  and  joints^  and  gastric  troubles^  the  out- 
break of  the  disease  is  announced  by  chills^  followed  by  a 
hot  fit,  in  which  the  temperature  rises  very  considerably  in 
a  few  hours,  not  unfrequently  reaching  40°  C.  (103'5°  F.)  and 
upwards.  At  the  same  time  there  occur  extremely  acute- 
pains  in  the  joints,  at  first  usually  in  the  smaller  joints 
(fingers,  hands,  and  feet),  but  afterwards  in  the  larger  as 
well  (knee,  elbow,  shoulder)  ;  like  the  flitting  pains  of  acute 
rheumatism,  they  often  change  their  seat,  and,  in  severe 
cases,  they  are  so  acute  that  the  slightest  pressure  cannot 
be  borne,  and  the  patient  is  unable  to  make  the  least  move- 
ment with  the  affected  limb.  As  the  disease  develops 
in  intensity,  equally  severe  pains  are  felt  in  the  bones  and 
muscles  both  of  the  extremities  and  the  trunk,  sometimes  also 
in  the  muscles  of  the  eyeball  with  swelling  of  the  skin  and 
redness  of  the  conjunctiva.  The  tongue  is  red  or  coated, 
and  there  is  usually  nausea  and  not  rarely  vomiting.  The 
patient  complains  of  acute  pain  in  the  head  and  back,  and  is 
restless  and  generally  sleepless.  Severe  brain  symptoms,  such 
as  delirium  or  a  comatose  state,  are  unusual ;  more  frequently 
observed  are  convulsions  in  young  children,  which  are  not, 
however,  of  serious  import.  In  about  one  half  of  all  the 
cases,  an  exanthem  breaks  out  at  this  stage  of  the  disease, 
in  the  form  of  a  more  or  less  uniform  or  spotted  erythema 
which  lasts  only  an  hour  or  two.  After  this  stage  has 
lasted  from  twenty-four  to  forty-eight  hours,  a  remission 
of  the  fever  sets  in  and  is  rapidly  completed,  accompanied 
often  with  the  outbreak  of  copious  perspiration  of  a  penetrat- 
ing odour;  this  is  followed  by  an  abatement  of  the  pains  in 
the  head,  the  joints,  and  the  muscles,  while  the  swelling 
disappears  and  much  urine  is  passed,  containing  a  large 
amount  of  urates.  Shortly  after  there  appears  a  second 
(terminal)  exanthem  (sometimes  with  febrile  accompani- 
ment), which  is  more  constant  than  the  former  or  initial 
one,  and  takes  the  form  of  bright  red,  slightly  elevated, 
irregular  spots,  as  in  scarlet  fever  or  measles,  or  it  may  simu- 
late urticaria  or  pemphigus ;  like  the  first  exanthem,  it  has 
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often  a  duration  as  short  as  a  few  hoars^  only  exceptionally 
lasting  two  to  three  days^  and  when  it  fades  there  is  des- 
quamation. With  the  outbreak  of  this  exanthem^  there  often 
occurs  swelling  of  the  lymphatic  glands  of  the  neck^  axilla^ 
or  groin ;  sometimes  also  angina^  flow  of  saliva,  or  an 
aphthous  affection  of  the  mucous  membrane  of  the  mouth. 
These  complications  also  are  very  soon  over  in  mild  cases 
which  run  a  normal  course^  and  the  patient  enters  on  the  stage 
of  convalescence  after  a  period  of  sickness  averaging  six  to 
seven  days,  being  for  the  most  part  in  a  state  of  great  weak- 
ness and  anaemia ;  the  convalescence  is  often  very  protracted 
in  consequence  of  the  long  continuance  of  the  joint  affection^, 
and  under  some  circumstances  it  may  go  on  for  months. 

Although  the  complications  in  this  disease  are  troublesome^ 
yet  the  prognosis  is  favourable  even  in  comparatively  severe- 
cases.  A  fatal  issue  is  extremely  rare,  and  is  for  the  most 
part  observed  only  in  children,  the  aged,  or  those  persons 
who  are  attacked  by  dengue  while  suffering  from  chronic  and 
severe  organic  disease. 

The  meagre  post-mortem  reports  given  by  a  few  of  the 
observers  afford  no  satisfactory  explanation  of  the  nature  of 
the  disease.  The  changes  found  after  death  in  the  circula- 
tory and  respiratory  apparatus  are  clearly  due  to  other  morbid 
conditions  from  which  persons  dying  of  dengue  had  suffered 
previously.  Out  of  three  cases  in  which  a  post-mortem 
examination  was  made,  serous  infiltration  in  the  neighbour- 
hood of  some  of  the  joints  was  found  twice,  and  in  the  third 
case  the  crucial  ligaments  of  the  knee-joint  were  reddened. 


§  13.  Geographical  Distribution. 

The  earliest  accounts  ^  of  the  epidemic  prevalence  of  dengue, 
and  in  fact  of  the  occurrence  of  the  disease  at  all,  do  not  go- 
farther  back  than  the  last  twenty  years  of  the  preceding 
century,  or  beyond  the  years  1 779  and  1 780  ;  in  these  years,  tf 
we  may  judge  from  isolated  notices,  the  disease  seems  to  have 
attained   a  considerable  diffusion   in   the  tropical  and   sub- 

\  All  the  anthorities  are  given  in  the  alphabetical  synopsis  of  the  literatoxe- 
of  dengne  at  the  end  of  the  chapter. 
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rosacea),  referrlDg  as  it  does  to  the  perspiration^  with  its 
pungent  odour,  which  set  in  on  the  subsidence  of  the  fever, 
and  to  the  markedly  favorable  course  of  the  disease  in 
spite  of  symptoms  often  severe  (pious  people  called  it 
piadosa  or  the  "  merciful  ^^),  leaves  no  doubt  as  to  the 
nature  of  the  sickness.  For  the  years  following,  down  to 
1824,  there  are  only  two  accounts  in  medical  writings  which 
unquestionably  refer  to  dengue.  One  of  these  is  given  by 
Leblond  of  an  epidemic  disease  which  prevailed  at  Santa  F6 
de  Bogota,  the  capital  of  Granada,  towards  the  end  of  last 
century  (three  years  before  his  arrival  there)  j  it  occurred  at 
the  commencement  of  the  rains,  and  few  of  the  inhabitants  of 
the  city  escaped  it.  He  describes  it  in  the  following  words : 
**  This  malady  began  with  headache,  fever,  and  pains  likes 
those  of  acute  rheumatism,  which  led  to  its  being  mistaken 
at  first  for  that  disease ;  but,  after  a  few  hours  in  bed,  the 
crisis  showed  itself  in  the  groin  and  testis  of  the  male,  or  in 
the  groin  and  lumbar  region  of  the  female,  with  congestion 
and  pain  so  severe  as  to  draw  loud  cries  from  such  of  the 
patients  as  were  over  sensitive  or  had  too  little  endurance. 
These  congestions  were  soon  dissipated  by  sweating.*'  The 
second  account  comes  from  Lima,  where,  according  to  the 
statements  of  Pezet,  the  disease  was  so  generally  prevalent 
during  the  summer  (January  and  February)  of  181 8,  that 
out  of  70,000  inhabitants  in  the  city,  only  a  few  escaped 
having  the  sickness.^ 

There  can  be  no  doubt  that  in  these,  as  well  as  in  many 
other  parts  of  the  globe  which  we  shall  mention  imme- 
diately, the  disease  has  been  much  more  common  and  more 
widely  spread  in  past  centuries  and  down  to  recent  times, 
than  we  have  any  knowledge  of  from  the  scanty  epidemio- 
logical records.  Thus  Cavell  and  Mouat  state  that  in  India 
dengue  had  occurred  under  the  name  of  "  three  days*  fever  " 
long  before  1 824,  and  that  when  it  appeared  in  that  year,  many 
elderly  people  easily  recognised  it  as  an  old  acquaintance. 
The  accounts,  also,  of  several  medical  authorities  in  Sene- 
gambia,  Egypt,  Arabia,  and  Oceania,  speak  of  the  disease  as 
having  occurred  with  comparative  frequency  in  former  times. 

^  This  epidemic  is  mentioned  (according  to  Sp 
*  Heraldode  Lima,'  1854,  No.  a^-ad. 
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Nul  until  tho  griMit  opideniio  of  dengue  which  overran  the 
Won(  IiulioN  AUtl  {xirt  of  tho  North  and  South  American 
oontiuontM  in  18J7  iind  1828,  was  the  attention  of  physicians 
dri^wn  to  tho  pwuliar  characters  of  the  disease  ;  they  learned 
to  diHtini^^iUHh  it  fnun  othor  diseases  of  the  same  class,  with. 
wUioh  it  had  oftou  botM\  ooufoundod  before,  and  thus  the  record 
of  don^uOi  no  far  a«  historical  research  can  make  use  of  it, 
W^iuM  i^t^ally  with  tho  third  decade  of  the  present  centoiy. 

Ox^uun^  t\*  that  jn^riod,  wo  meet  with  the  first  great  epidemic 
ot  doui;:uo  in  i8^^4  %\nyt  1825  m  India  and  Further  India. 
*rho  *v*awtY  iufv^nuanou  available  about  it  (Kennedy,  Mellis, 
IViuiujr,  Mouat«  CVn-olU  Robinsv^n,  Voigt)  hardly  enables 
w*  to  »«Y  dotiuiioly  how  far  it  sprt^d  or  what  course  it  took. 
\\  bt\\ko  out  iu  May,  18,^4.  isimulraaeously,  as  would  seem, 
iu  tho  jxtv^viwoo  \>f  Oujomt  and  at  Rangoon,  soraewhas  laier 
\l  \^a»  at  0Kiil9i^^r.g«  a::d  iu  OaIca:tm  during  tke  rwOT 
;lb«^a»v^x\  ,Jtt*>>r  av^d  Augu:i^:\  whesvv  i:  *rn?ad  up  die  rrrer  by 
OKtv^ur^x  S^^Mcujvro  asivl  Oiac:dorti»gc«>?,  as  far  as 
ivvf^  Al  5li*  ^sar-ie  ti:sii?  i*  was  wwTaiKi^  in  Tj 
,y»sHi:H  o«  ^V  iW\i*>r^rrT'  aad  czi  lie  Ccjr^^cazs 
.Ma^^N^  »3si  lV::tivi^rrv\  1-  Marvi,  rS-:^  i:  rtsarceizw  zm 
l^N*itia»xv"PVv  as>i  ^x:xf?ri,^  lifcce   d.;rt2a:  li 

^^«NCx^!^  A3>i  $is  tar  as  )JL:r«K>:r!rw     A:  »?  ^j^c^t^c  :f  1» 
A^^vfc  ;i«Mu$cirv  W^  $oci:w^55j«  i^£ac!>ia:^  aa  *L1  •iea*  rcci2^  su 
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in  Tahiti  {Doutroulau),  In  1853  ^^^  ^^54  ^engae  again 
became  widely  spread  in  Upper  India,  chiefly  in  the  Bengal 
Presidency,  as  appears  from  the  published  accounts  {Goodeve 
H,  Mackinnon,  Sheriff) ;  according  to  Sheriff  the  disease 
was  also  prevalent  at  the  time  in  Baugoon.  This  epidemic 
is  sacceeded  by  a  series  of  local  and  circumscribed  outbreaks 
as  follow  :  in  the  French  possessions  in  Senegambia  from 
June  to  August,  1856  {Doutroulan,  Rey),  and  in  June  and 
July,  1865  (Ref.  I,  Thaly)  ;  in  1856  at  Benghazi,  Tripoli 
{Pasqtta),  and  in  1865,  also  in  summer  (July  to  September), 
in  the  Canary  Islands  (Ref.  II,  Poggio) ;  further,  in  the 
summer  (July  to  September)  of  1867  at  Cadiz  (Poggio), 
and  towards  the  end  of  the  summer  of  1868  at  Port  Said 
(Vauvray). 

The  history   of  dengue   in  the  Eastern  Hemisphere  ends 
for  the  present  with  the  great  epidemic  of  18^0-73,  in  which 
the  disease  spread  from  the  East  African  coast,  over  Arabia, 
Upper  and  Lower  India,  and  as  far  as  China.  The  first  accounts 
of   this    outbreak    date  from  Zanzibar,  where  the  sickness 
appeared,  according  to  Christie,  in  June,  1870,  as  a  hitherto 
unknown   malady,  and  continued  until  January,    1871,   not 
sparing  the  coast  territory  adjoining  {Sheriff).     Next  to  that 
in  the  order  of  time  comes  the  epidemic  outbreak  of  dengue 
in  the  summer  and  autumn  of  1871  at  Aden  {Bead),  Mecca, 
Medina,   Jeddah,    and    other  places  on  the  Arabian  coast 
(Ref.  Ill,  Buez,  Sheriff)  ;  the  disease  became  epidemic  anew 
there   in  the    spring  of  the    following  year,  and   in    Jed- 
dah again  in  1873  {Buez),     About  the  end  of  the  summer  of 
1 87 1,  or  shortly  after  it  was  at  Aden,  the  sickness  appeared 
at  Port  Said  {Vauvray),  and  towards  the  end  of  the  year 
(November)  it  broke   out  at  Bombay  {Sheriff)  and  almost 
simultaneously  in  a  filthy  quarter  of  Calcutta  {Baye).     From 
these  points  the  disease  spread  with  great  rapidity,  but  the 
proper  epidemic  diffusion  did  not  take  place  there  until  the 
hot  season.     As  early  as  January  isolated  cases  occurred  in 
Cananore  {Sheriff,  Ref.  V,  Fletcher,  Sparrow),  and   Calicut ; 
in  the  city  of  Madras  the  outbreak  began  early  in  February 
{Chipperfield,  Sheriff),  cases  were  numerous  in  Aprils  and  the 
epidemic  was  at  its  height  from  August  tn  '    Cal- 

cutta the  diseai3e  grew  to  an  epidei 
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(ill  Juno  (Itof.  VII,  Dunkleif)  ;  at  Poonali  and  Secundera- 
\\\\\\  tho  llrnt  OAHOM  wort>  in  April;  at  Cochin,  Quilon  {Mor- 
;;t9M)»  niul  VoHort'  in  INrny,  continuing  in  the  last-named  till 
Ootohori  nn^l  at  Dacca  (iriVi)  in  June.  The  epidemic  was 
at  i(M  hciffht  in  HcngiU  frtnu  April  to  July  (Bef.  TV),  and 
in  tho  IVcitidoncics  of  Madras  (Ref.  Y)  and  Bombay 
(iMs  Vn  fnnw  May  to  SoptemWr;  its  appearance  was 
later  in  tho  North*  NY  est  IV^viuccs  of  Allahabad^  Onde,  and 
Mornt,  when*  it  prt'^x^MUnl  fnnu  June  to  December,  spreading 
«}«  far  tiH  IhnlvUta  and  l^Hliana  on  the  Punjanb  frontier 
^Kef.  lV)x  lu  the  nmldlo  of  April  the  sickness  had 
xx^aeh^s)  lUu^vn  when^  it  continued  until  July  {ShiwkU^, 
l^*i*^,'ft^  XxnkxrWix^g  to  native  Bunnah  somewhat  later.  Ii 
a)*)HNarxsl  a!  Shati^rhai  in  June«  and  at  Amoy  in  Angnss 
^,Wbi^\V'*  anxt  M^Y'WN^N^,  whence  it  spread  to  plao^  about; 
\t  ivaeh<\i  the  Island  o.f  ForttHMsn  ^^Ref.  IX»  i.?j7*Var'^5'  in 
iV^KN^vrr,  avd  i:\  lVw^^,ber  it  ca»:e  to  JaT««  where  it  was 
|vr^Y^W,t  >:v,til  Marvh,  :S\;  ^iV  ir*ww\  In  tie  year 
\^\^v  %54*A\jr^e  x^^Mt  ;i^ir«  cbs^^rrec  ir:  raary  ria»>?s  ir  TTpf^r 
a>^,^i  \  v-^^i^x^  lvi^\».  <^wo^>  ::&  tSs^  >[a.rr%s  IS»5.ksrr,  aad 
1'^^*i\  Xla?v\  ro  iVivix'c  ir,   v\vi:r  Ciirsa  ^Jf/'^.-Y.  P-y5w»i\ 

>J5^  ?^vi^>M>fcftjx-^  /AK>^•i  \i  .  Sci>,>f  tie  ."Ikiar  -if  trTitf  con- 
jij^a:'viv>A  «  ^*^>aMnv-  oiicmrESfr  7.^-viMs  rif  ftisi  ••»:  ria  inrmfi,. 

Series: -.r^.    r«*»  a  riu  *«*:Ti:r..T      -^r^cs.*  v    r«r5-.i^fr-     c    ifj^- 
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This  great  epidemic  started  from  three  points :  the  Virgin 
Islands,  St.  Thomas,  where  it  was  prevalent  from  Sep- 
tember, 1827,  to  January,  1828  {Stedmarij  Luders),  and 
Santa  Craz,  where  it  broke  out  in  October,  1827,  and  lasted 
till  March,  1828  {Stedman,  Euan).  From  these  centres  it 
extended  continuously  in  a  southerly  and  westerly  direction 
oyer  the  Lesser  and  Greater  Antilles.  Thus  it  prevailed  on 
St.  Bartholomew  from  November,  1827  until  January,  1828 
{OocJc),  on  St  Kitts  from  December  to  April  {Squaer)^  on 
Antigua  from  January  to  March  {Nicholson,  Furlonge),  on 
Oaudeloupe  and  Martinique  from  January  to  June  {Moreau  de 
Jonnes) ;  on  Barbadoes  it  broke  out  in  March,  and  on  Tabago, 
the  most  southern  of  the  Lesser  Antilles,  it  appeared  in  May^ 
1828.  In  the  westerly  direction  it  came  to  Jamaica  in 
December,  1827  [Maxwell,  Stennet),  Sknd  to  Cnba^  in  March,. 
1828  {7}uite,  Osgood).  On  the  Island  of  Cnra9ao,  lying  o£E  the 
Venezuelan  coast,  the  disease  is  said  to  have  appeared  as 
early  as  November,  1827;  of  its  prevalence  elsewhere  in 
South  America  there  are  accounts  only  from  the  State  of 
New  Crranada,  from  Carthagena  (Bcf.  X),  and  from 
Bogota  {Waterson).  On  the  continent  of  North  America  the 
disease  showed  itself  first  at  Pensacola,  Flor.,  in  the  spring 
of  1828  (Bef.  X)  ;  it  appeared  at  Charleston  {Dickson  I) 
and  New  Orleans  {Dumarescq)  in  June,  at  Savannah,  6a«,  in 
August  {Daniell,  Waring),  and  it  reached  Vera  Cruz,  Mexico, 
a  little  later  {Barrington).  Whether  it  attained  a  wider  dif- 
fusion in  Mexico  is  questionable.  The  Northern  and  Central 
States,  as  well  as  the  interior  of  the  United  States,  remained 
quite  exempt  from  this  epidemic,  a  few  cases  having  been 
observed  only  at  Philadelphia,  among  the  crew  of  a  vessel 
arrived  from  Havana  {Lehmann).  On  the  other  hand,  the 
disease  was  epidemic  in  the  aatomn  of  1828  in  the  BermudflA 
(Smari). 

For  the  next  twenty  yean  there  are  only  a  few  trost* 
worthy  notices  of  epidemics  of  dengue  in  the  Western 
Hemisphere.'    Theee  mre  tor  the  Bermndas  in  1837,  ^  ^^  ^ 

>  There  it  no  infonutkB  is  to  the  oodureinw  c€  deogue  in  tbif  eykiemU 
on  Porto  BioD  snd  Dobod^ 

>  It  seemf  to  aoe  to  be  rerj  dcmlHfid  whdber  tbe  dkcsMe  iAmrvsi,  hw 
Hildzvlh('A]ser.JoBzaL«f  MedSe^  iSy^  Fcb^  p.  390;  at  JCa«Mi|i 
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Janeiro  in  1845— 1849  ^^^  disease  having  been  prevalent  firstly 
from  December,  1845,  to  Aagiist,  1846  {Lallemant  II),  then 
from  October,  1846,  to  March,  1847  {DoUinger,  Lallemant  I, 
II),  and  again  daring  the  summers  of  1848  and  1849  {Lalle- 
0nant  II),  and  finally  for  New  Orleans  in  the  autumn  of  1849 
{Fenner).  ^ 

In  1850  dengue  again  became  widely  diffused  over  the 
Southern  States  of  the  Union.  It  first  appeared  in  July  at 
Charleston  {Wragg,  Dickson  II),  in  August  simultaneously  at 
Savannah  {Arnold  II),  Augusta  {Campbell)  and  New  Orleans 
{Fefiner) ;  in  September  at  Mobile  {Anderson  I),  and  Wood- 
ville.  Miss.  {Holt) ;  and,  finally,  in  October  at  Gralveston, 
Texas,  whence  it  spread  along  the  coast  by  Matagorda  and 
Lavaoca  as  far  as  Fort  Brown  {Jarvis).  The  accounts  that 
have  come  to  hand  of  dengue  in  the  Western  Hemisphere 
since  the  subsidence  of  that  outbreak  point  to  more  scattered 
epidemic  occurrences  of  the  disease.  There  was  an  outbreak 
at  Callao  and  Lima  {Smith)  in  the  summer  and  autumn  of 
1 85 1  (December  to  July),  it  prevailed  at  Mobile  during  the 
autumn  of  1854  {Ketchum)  as  well  as  in  Cuba  and  other 
West  Indian  Islands  {Arholeya),  in  Martinique  {Ballot),  in 
the  summer  and  autumn  of  i860  (June  to  December)  and  in 
the  Bermudas  {Smart),  where  the  disease  recurred  at  the 
same  time  of  the  year  in  1S63.  The  latest  information 
dates  from  1873,  and  relates  to  epidemics  of  dengue  in  Ala- 
bama {Anderson  II),  at  Yicksburg,  Miss.  (Bef.  XI),  and 
at  Port  Hudson  and  other  places  in  Eastern  Louisiana 
{Marsh). 

There  can  be  hardly  any  doubt  that  this  survey  of  the 
epidemics  of  dengue  hitherto  known  is  not  one  that  gives  a  com- 
plete outlineof  the  diffusion  of  the  disease  in  time  and  place,and 
that  it  is  wanting  in  accurate  information  both  as  to  the  time  of 
its  first  appearance  at  the  various  places,  and  as  to  the  places 
where  it  has  something  of  the  character  of  an  endemic  malady. 
As  regards  the  occurrence  of  dengue  in  Egypt,  it  was  long 
ago  stated  by  Ehrenberg  that  the  disease  was  not  rare  there, 
and  that  it  had  been  still  more  frequently  observed  in  Arabia, 

in  the  spring  of  1839,  was  rteftllv  dengue.  I  am  unable  to  form  an  opinion  as 
to  the  cbazmcter  of  the  epidemic  vhich  was  prsTalent,  according  to  newspaper 
t^pocts,  aft  IbenriDe^  La.»  in  Norember,  1839. 


especially  in  Jeddah  and  Jambo^;  and  thia  atatowwt  U 
confirmed  for  Arabia  by  Sheriff^  and  for  Sgypt  by  Vauvrayj 
who  remarks  that  dengue  is  commim  in  that  oouutry  at  tht» 
time  of  the  date-gatherings  and  is  therefore  known  under 
the  name  of  ''fidvre  des  dattes,'^  Key  mentions  that 
in  the  period  from  1847  ^^  i^S^j  ^oi*y  ^t>w  years  jiassttd 
without  the  disease  showing  itself  in  Tahiti^  and  that  it  had 
occnrred  also  on  board  vessels  at  anchor  in  the  harbour  of 
Papit4.  In  the  Hawaiian  Islands  the  malady  appuars  to 
be  not  uncommon  j  the  disease  known  to  Dupluuy  iimtur 
the  name  of  "  bonon  "  (sighs)  as  occurring  there  uspeuially 
at  the  rainy  season^  may  undoubtedly  ha  set  down  as 
dengue.  That  it  occurred  in  India  before  18:14  f<)lh)WM  frniri 
the  account  of  Cavell  for  Calcutta^  where  the  diseane  uHutl 
to  be  called  ^'  three-days'  fever/'  and  from  the  stateinuut  of 
Mouat  that  the  disease  had  been  observed  at  Jieshainporu  on 
previous  occasions^  if  not  in  such  wide  diffusion.  Thaly 
remarks  that  it  is  prevalent  in  Menegambia,  *'  mmu  In  Invum 
end^mo-^pid^mique^'' and  Verdier*  als^/  rfiirntii/us  its  frtt^nmii 
occurrence  there.*  To  the  same  effect  is  tko  uUdnuiani  of 
Smarts  with  reference  to  the  Bermudas,  ttoit  ui^trtiAUi  I'Mm-M 
are  observed  every  year  there^  and  that  th(»  disease  Kfowu  U9 
an  epidemic  from  time  to  time.  It  is  sai/1  alao  l/y  HsHuilUm 
to  be  a  not  nneommon  msilMdy  in  Honduras. 

At  other  places^  m^^f  the  diseaae  appears  i/>  have  fMx^tinri:^l 
iofr  the  first  time  at  a  later  date,  or  even  '|uite  rkd-A^My, 
and  to  have  been  le&s  freqiieotJy  prevaJbnt ;  Ximn,  m  ^Vf^ 
points  ont,  it  had  never  been  </baeryed  f^^r  i/^  i^f^i  iu  Oms 
distnct  of  Daoea  (Presideney  <if  BtfU4g;kij,  wjt,  a^y/rdiA^]^  X/^ 
Sheriff  in  the  Pieeidesucj  <Ji  h^/wlkAy,  ^/r  Ut  thdf  (/x*,y  'A 
Madrac  Theaaeke  xstrn^i^^AiXK^^aK^o^^Uiij^V/ jMv^ 
Maxk60!Z!y  «Dd  aocordinig^  Vj  OkxrxOM  l<jr  xkj^  Kttt^  ^^.^mmjI  ^A 
Ah^^k,  vLese  tJae  dicMiw  was  ^nite  ustks^wu  yrifVj'/vjt  V^ 
the  ontlcesk  in  li^J.  In  JUmxii^ju  maA  MjiaMfAiiit  ^uj^KJjf 
Decame  preraikait  £«-  ti*i?  fintt  titue  iu   si^^i^  a</>vr<lAt.;^    U/ 

'-  B«:  ixioniutt  tisc  iiM  tca««llii^  tww^iuiMt  iSjou^iM  M  XU  iUi^j^w^ 
maotaik  ol  lut  Amva/L  tut0i- 
■^*'  *»••  ♦•-  j/gjf* 
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the  corroborative  statements  of  Cotholendy  and  Brakenridge. 
This  applies  with  even  greater  force  to  the  outbreaks  of  the 
disease  that  have  happened  in  recent  titnes  in  the  Western 
Hemisphere.  Furlonge^  Moreau  de  Jonn^s,  and  almost  all 
iixe  chroniclers  of  the  dengue  epidemic  of  the  West  Indies  in 
1827  and  1828  declare  that  the  disease  had  never  occurred 
Hbefre  previous  to  that  time.  The  case  is  the  same^  according 
to  DoUinger^  for  Brazil^  where  the  disease  showed  itself  for 
Hbe  first  time  in  1845  and  1846.  In  the  United  States^  also^ 
dengue  is  counted  among  the  diseases  that  are  only  rarely 
met  with. 


§  14.  Chabacteeistics  of  Dexgue  as  an  Epidemic. 

Before  considering  the  question  of  the  influence  exerted 
upon  the  occurrence  and  diffusion  of  dengue  by  climate, 
weather^  soil,  and  other  &etors  in  the  environment  of  the 
individual,  as  well  as  by  circumstances  of  race,  age,  and  sex, 
I  shall  direct  attention  to  some  peculiarities  in  the  form  and 
type  of  its  epidemics.  Their  sudden  outbreak  and  their 
rapid  diffusion,  usually  over  the  greater  part  of  the  popula- 
tion of  the  affected  locality,  afford  a  striking  analogy  with  the 
phenomena  observed  in  epidemics  of  influenza.  Numerous 
authorities  lay  the  greatest  stress  on  these  circumstances, 
which  are  not  without  significance  in  forming  our  opinion  of 
the  origin  of  the  disease. 

In  the  epidemic  of  dengue  at  Lima  in  181 8,  only  a  few  out 
of  the  whole  70,000  inhabitants  of  the  city  escaped  having  the 
sickness.  In  a  postscript  to  Mouat's  report  of  the  Besham- 
pore  epidemic  of  1825,  it  is  stated*:  "At  Chumarghur  and 
in  its  immediate  vicinity  not  fewer  than  10,000  natives  are 
said  to  have  suffered  from  the  disease  at  one  period ;  '^  and 
Bobinson   says  that  hardly  one  man  remained  well  in  the 

^  In  the  'Transact,  of  the  Amer.  Med.  Assoc.,'  1851,  iv,  the  epidemic 
of  1850  in  the  Southern  States  is  referred  to  as  follows:  "  This  epidemic 

is  rare  in  its  occurrence Since  its  former  appearance  in  1828 

no  analogous  epidemic  disease  has  prevailed  to  any  great  extent  until  the 
paat  summer. 

*  L.  0.,  p.  49. 
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European  regiment  stationed  at  Ghazipoor  during  the  preva- 
lence of  the  same  epidemic.     In  Stedman's  report  on  the 
epidemic  of   1827  in   St.  Thomas^  we  read:  ^^Tho  disease 
suddenly  made  its  appearance  in  the  island  and  attacked 
almost  every  individual  in  the  town^  which  contains  a  popu- 
lation of  about  12,000  souls.     •     .     .     The  disease  appeared 
suddenly  and   spread  with  rapidity.     .     .     .     Not  a  day 
passed  but  hundreds  were  attacked,  and  of  this  the  conse- 
quence  was  a  great  interruption  to  trade.^^     In  Antigua, 
according  to  Nicholson,  dengue  prevailed  to  such  an  extent 
'^  that  very  few  of  the  inhabitants  of  this  town  escaped  its 
attack.''     Maxwell,    for    Jamaica,^  speaks    of    the    ^^  rapid 
manner  in  which  this  singular     .     .     .     disease  spread,^' 
and  adds : — '^  There  probably  never  was  a  more  general  epi- 
demic than  this.     .      .     •     Almost  the  whole  white   and 
coloured  population  were  sooner  or  later  affected,  and  very 
few  remained  who   were  not  personally  acquainted  with  the 
dandy  fever.''     In  his  account  of  the  epidemic  in  Martinique, 
Moreau  de  Jonn6s  says :   *'  An  olBScial  document  affirms  that 
one  half  of  the  inhabitants  of  Havana  were  attacked  by  it 
almost   simultaneously  J   and  it  became    necessary  to    erect 
temporary  hospitals  in  several  quarters  of  the  city;"    and 
Osgood   caps  this  statement  with  the  declaration   that,  in 
its   further   course,  the    epidemic    extended    to   almost  the 
whole    population  of   the  city.     The  '^  universality  of  the 
attack,''  and  "  its  sudden  appearance  and  rapid  course,"  are 
specially  emphasised  as  characteristic  of  the  spread  of  the 
epidemic  of   1828   in   the   Southern  States  of   the  Union.' 
Dickson  begins  his  report  upon  this  epidemic  in  Charleston 
with  the  words:  "About  the  end  of  June,  1828,  a  singular 
disease  made  its  appearance  in  our  city,  through  which  it 
spread  with  unexampled  rapidity,  soon  bringing  under  its 
influence  the  greater  part  of  our  population."     And  Duma- 
rescq  writes  to  the  same  effect  of  the  outbreak  and  progress 
of  the  sickness  at  that  time  in  New  Orleans.     In  Lallemant's 
(II)  account  of  the  epidemic  of  dengue  at  Sio  de  Janeiro 
in    the   summer  of    1846—47,   he   says:' — "The    quickness 

'  L.  c,  p.  151. 

^  '  Statist  Beport  on  the  Sickness  and  Mortality  in  the  Armj  of  the  XT.  S. 
for  the  years  1821  to  1839/  Washington,  1840,  p.  63. 

•  L.  0.,  p.  506. 


08  OEOGRAPHIOAL  AND   HI8T0BI0AL  PATHOLOGY. 

with  which  the  disease  spread  was  indeed  most  remark- 
able. .  .  •  The  sickness  broke  out  almost  simul- 
taneouHly  in  the  provincial  capital  of  Baja  Grande,  opposite 
our  capital,  on  the  other  side  of  the  bay.  On  the  haciende, 
in  the  neighbourhood,  whole  gangs  of  negroes  fell  ill,  while 
in  the  various  mercantile  houses  there  were  none  of  the 
])rincipalB  and  not  always  a  half-crippled  clerk  to  be  found 
often  for  a  whole  week  long.  Ships  were  delayed  in 
loading  and  unable  to  get  to  sea,  and  even  the  schools 
were  dosorted/*  Of  the  epidemic  of  1851  in  B^union  it  is 
said  :^ — *'  It  spread  so  rapidly  that  the  hospitals  were 
crowded  in  a  few  days;"  and  of  the  1873  epidemic  in  the 
same  colony,  Cotholendy  states  that  out  of  35,000  inha- 
bitants of  the  town  of  St.  Denis  there  must  have  been  some 
jo,ooo  taken  ill.  In  Mauritius  during  that  epidemic,  accord- 
ing to  Brackenridge,  only  a  few  of  the  population  quite 
escapod  the  sickness.  In  the  epidemic  of  1871—72  at  Cal- 
cutta, tlio  number  of  cases  was  estimated  at  75  per  cent,  of 
the  population ;'  at  many  places  in  the  Madras  Presidency, 
where  the  disease  was  prevalent  at  the  same  time,  scarcely  one 
)^rson  rtnnained  well,  and  in  the  City  of  Madras  hardly  a 
house  escaped  {Sherif).  In  Zanaibar,  Christie  says  that  almost 
the  whole  population  sickened.  In  Bangoon  {Burnett)  at 
least  two  thirds  of  the  inhabitants  suffered  in  1872,  and  the 
proportion  was  similar  in  the  epidemic  of  the  same  year  in 


§  15.  A  DissASX  or  trk  Tiopics  and  or  Hot  Skasoss. 

The  area  of  diffusion  of  dengue,  so  far  as  it  has  become 
known  to  us  hitherto^  extends  from  3^^^  47'  North  latitade 
^ChArleci^tott  in  South  Carolina^  and  Lodiana  in  India),  to 
,\^"*  ^j;*  S.  ^San  Rfculo  in  Braail)>  unless,  indeed,  we  stretcli  i% 
so  as  to  inchkde  the  occasional  outbreaks  in  Philadelphia 
;39^  50  X.\  and  on  the  soath  coast  of  Spain  (36^  ro'  X.)- 
The  disease  has  therefore  the  character  of  a  ht^jhlu  trvp-ical 
ttiaIaJ;y,  ^Ad  in  thikft  respect^  as  well  as  iu  its  inroads  into 


^^laiMi^'  tS>r2»JutStib»^Stt. 


DENGUE.  69 

higher  latitudes^  it  corresponds  to  yellow  f ever^  although  the 
latter  extends  in  the  Southern  Hemisphere  to  34^  46' 
(Baenos  Ayres). 

The  conclusion  which  may  be  drawn  from  this^  that  the 
origin  of  the  disease  depends  upon  atmospheric  influences 
proper  to  the  climate^  particularly  the  temperature,  finds 
support  in  the  behaviour  of  the  epidemic  in  regard  to 
seasons  and  weather.  Summer  and  the  early  autumn  is  the 
proper  dengvs  season,  as  the  dates  already  given  will  show. 
This  is  particularly  true  of  those  regions  not  strictly  tropical, 
where  the  disease  appears  almost  regularly  in  July  and 
August^  seldom  so  late  as  September,  and  always  with 
unusually  high  temperature;  even  in  the  tropics  most  of 
the  epidemics  have  happened  in  summer,  or  at  least  have 
attained  their  widest  prevalence  at  that  season.  It  is  signi- 
ficant of  the  degree  to  which  this  association  of  dengue  with 
certain  seasonal  influences  has  impressed  observers,  that  many 
of  them  would  make  weather  characterised  by  high  temperature 
an  essential  condition  for  the  prevalence  of  the  disease.^  But 
above  all  there  is  the  consideration  that  a  great  fall  in  the 
temperature,  or  the  setting  in  of  absolutely  cold  weather, 
brings  the  epidemic  of  dengue  to  an  end,  just  as  it  does 
in  the  case  of  yellow  fever. 

In  the  Philadelphia  epidemic  of  1780  the  disease  declined 
50  much  in  the  beginning  of  October,  on  the  setting  in  of 
cold  weather,  with  rain  and  rough  east  winds,  that  only  a  case 
here  and  there  came  under  observation  (Bush).  Bef erring 
to  the  course  of  the  sickness  at  Savannah  in  1826,  Waring 
says:'    "During    the    winter   of    1826-27,  the    break-bone 

^  Cotbolendj  (I.  c,  p.  194)  gives  the  following  interesting  fact  relating 
to  this  point  from  the  Reunion  epidemic  of  1872  : — "  The  colony  possesses 
at  Salazie  a  mineral  spring  situated  at  a  height  of  about  900  metr^  among 
the  mountains  occupying  the  centre  of  the  island.  Despite  the  con- 
^derable  stir  among  travellers  and  sick  people  who  left  St.  Denis  to 
^o  to  the  spa  during  the  epidemic,  the  disease  at  the  latter  attacked  only 
two  persons,  who  had  acquired  the  germs  of  it  at  St.  Denis.  It  had  no 
power  to  propagate  itself."  The  same  thing  was  observed  at  Br^l^, 
situated  700  to  800  metr^  above  St.  Denis.  The  author  is  doubtless  right 
in  referring  the  exemption  of  that  place  to  the  relatively  cold  climate  proper 
to  its  elevated  situation. 

*  L.  c,  p.  375. 
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fever  has  been  sappressed  by  the  frost/'  and  of  the  epidemic 
of  1828  ho  says^  that  it  ''terminated  under  the  effecst  of 
frost.'^  The  epidemic  of  1872  at  Madras  ended  in  the 
middle  of  October  after  heavy  rains  and  cold  weather  had 
set  in  (Sheriff)  ;  and,  in  like  manner,  in  the  epidemic  of  that 
year  in  the  North- West  Provinces,  only  occasional  cases 
occurred  from  October  onwards.  In  Savannah  the  sickness 
of  1850  died  out  in  the  same  way  on  the  setting  in  of  frost ; 
Arnold  (II),  who  mentions  that  fact,  sums  up  the  experience 
derived  from  all  places  in  the  United  States  that  had  been 
visited  by  dengue :  "  This  disease  is  undoubtedly  affected 
by  frost ;  the  diminution  of  cases  after  a  frost  last  fall  was 
as  marked  as  the  diminution  of  cases  in  our  endemic  climate 
fever  {Le.  yellow  fever)  usually  is/' 

Tlicro  has    been  an  apparent  exception    to  this    in    the 
occurrence  of  dengue  during  damp  and  cool  weather  in  1827- 
28  in  several  of  the  West  India  Islands,  particularly  St.  Kitts, 
Antigua,   St.   Bartholomew,  Jamaica,  and   Curasao.      "  The 
weather,"  Hays  Squaer/  "  previous  to  the  appearance  under 
considei*ation^  and  during  its  continuance,  was  of  a  nature 
uuprecedeuted  in  severity  in  the  West  Indies,  at  least  for 
very  many  years.     In  the  latter  end  of  November,  and  nearly 
up  to  the  present  period  (April,  1828),  the  weather  became 
extremely  boisterous,  being  nothing  but  a  continuance  of  heavy 
raiuH  and  high  winds  ;  the  evenings  were  cold,  very  cold  for 
tluH  country,  so  much  so   that  wo  were  obliged  to  shut  our 
doors  ami  windows  on  sitting  do'wn  to  dinner,  and  we  found 
it  requisite  to  cover  ourselves  with    a  blanket    at    night/* 
Stennett's  account  for  Jamaica  is  to  the  same  effect,  although 
it  would  appear  that  it  was  not  there  a  matter  of  actually 
eoKl  weather,  but  only  of   a  relatively  cool  temperature,  to 
which    the  inhabitants  of    those  regions   must    have    been 
]>artieularly   susceptible,    for    Stennett    gives    the    morning 
reading  of  the  thermometer  (or  the  minimum)  at  or  about 
(14''  F.      Hut  at  any  rate  the  fact  is  important  as  bearing  on 
the  question  how  far  the  production  of  the  disease  is  depen- 
dent on  the  warmth  of  the  air. 

The  itmoinit  of  mointure  in   the  air  is  less  decisive  of  the 
provaleuco  of  dengue  than  the  temperature,  and  is  probably 
'  L.  c,  p.  391.  :  L.  c  p.  25. 
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indeed,  without  significance ;  at  least,  tlie  disease  has  broken 
ont  and  ran  an  epidemic  course  just  as  often  daring  pro* 
longed  dryness  of  the  air  as  daring  heavy  rains.  Examples 
of  the  latter  are  found  in  the  epidemics  of  1827—28 
just  mentioned,  in  several  of  the  West  India  Islands,  and 
farther,  in  the  epidemics  in  BSunion,  Tahiti,  Senegambia, 
and  in  that  of  i860  in  Martinique.  On  the  other  hand,  the 
disease  was  prevalent  at  a  time  of  absolute  drought  in  1 780 
at  Philadelphia,  in  1824  in  Goojerat,  in  1827  on  St.  Thomas — 
the  first  of  the  Antilles  to  be  attacked  on  that  occasion — in 
1828  at  Havana  {Tuite),  Savannah  {Wa/ring),  Charleston 
{Dickson  I),  and  Vera  Cruz  {Stedman,  Barrington) ;  further, 
in  1836  at  Calcutta  {Raleigh),  in  1850  at  Woodville,  Tenn. 
{Holt),  Augusta,  Gkk.  {Campbell),  Charleston  {Dickson  II),  and 
other  places  in  the  United  States,^  and  in  1872  at  Madras 
{Sheriff). 


§  16.  Invlubncb  Of  Locality. 

Notwithstanding  the  lively  interest  which  the  disease  bas 
excited  among  medical  observers  at  all  the  places  where  it 
occurs,  the  question  of  tho  influence  exerted  by  circumstances 
of  locality  on  the  production  of  the  morbid  condition  has  been 
little  adverted  to  ;  it  has  not  been  discussed  from  any  side 
with  the  thoroughness  to  be  wished,  and  consequently  the 
information  to  be  got  from  the  epidemiological  records  before 
us  is  too  scanty  to  suffice  for  even  an  approximate  solution  of 
this  question. 

The  first  noteworthy  circumstance  is  that  the  area  of 
distribution  of  the  disease  in  the  Western  Hemisphere  has 
been  almost  limited  to  places  on  the  coast.  The  data 
before  us  on  this  point  from  the  West  Indian  epidemic  of 
1827-28  are  very  precise.  "The  dengue,"  says  Osgood, 
'^  has  not  spread  into  the  interior  of  Cuba,  although  at  the  end 
of  five  months  from  the  time  of  its  rise  in  Havana,  it  con- 


^  In  the  General  Report  (xii)  on  the  dengue  epidemic  of  1850  in  the 
Southern  States  it  is  stated :  "  Long-continued  dry  and  hot  weather  pre- 
ceded the  development  of  the  epidemic  in  all  the  places  in  which  it  has  been 
described." 
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tinues  to  attack  most  of  the  persons  who  come  to  the  city 
from  the  country  or  from  any  place  (of  the  interior)  where  it 
has  not  prevailed.''  Stennet  makes  a  similar  observation 
for  Jamaica :  ''  It  has  passed  all  over  the  island^  chiefly^ 
however^  prevailing  in  the  towns  along  the  sea  shore/'  Also 
in  the  later  epidemics  in  the  West  Indies — ^in  Caba,  Mar« 
tinique  and  other  islands — it  is  always  the  occurrence  of  the 
disease  in  the  coast  towns  that  is  spoken  of,  and  there  is 
never  any  mention  of  its  further  epidemic  extension  into  the 
interior.  This  fact  in  the  distribution  of  the  disease  comes 
out  also  very  prominently  in  the  Southern  States  of  the 
Union,  where  dengue  has  been  prevalent  almost  exclusively 
on  the  coast,  although  it  spreads  along  the  Mississippi  as  far 
up  as  Yicksburg.  In  Brazil  and  Peru  also,  so  far  as  we 
know,  it  has  been  strictly  limited  to  the  coast.  The 
same  is  true  of  the  outbreaks  of  dengue  on  the  east  and 
west  coasts  of  Africa,  on  the  coast  of  Arabia,  and  elsewhere ; 
and  even  in  the  isolated  outbreaks  of  the  disease  in  Spain, 
it  has  always  been  a  few  coast  places  that  have  suffered, 
without  transmitting  the  sickness  into  the  interior. 

A  second  fact  showing  the  influence  of  locality  on  the 
production  and  diffusion  of  dengue  is  found  in  the  limitation 
of  the  disease,  as  an  epidemic,  for  the  most  part  to  towns ; 
in  which  respect  also  it  has  an  affinity  with  yellow  fever.  In 
the  report  (XII)  on  the  1850  epidemic  in  the  United  States, 
it  is  expressly  mentioned  that,  excepting  in  New  Iberia,  La., 
towns  only  were  affected;  in  the  West  Indies  also,  as 
we  have  seen,  it  was  almost  exclusively  in  towns  situated 
on  the  coast  that  the  disease  occurred  in  epidemic  form.  I 
reserve  other  observations  relating  to  the  point  until  I  come 
to  the  question  of  the  communicability  of  dengue.  A  natural 
explanation  of  the  fact  readily  suggests  itself  in  the  cramped 
and  crowded  life  of  urban  populations  and  the  hygienic  abuses 
inevitably  associated  therewith,  presenting  a  particularly 
favorable  soil  for  this  as  for  other  morbid  poisons  to  develop 
in.  De  Wilde,  in  his  account  of  the  dengue  epidemic  that 
occurred  in  1872  among  the  garrison  of  Fort  Willem  I  in 
Java,  points  out  that  the  disease  mostly  attacked  the  occu- 
pants of  two  block-houses  occupying  a  particularly  unhealthy 
site^  and  attacked  them,  too,  without   distinction  of  race. 
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rank^  sex^  or  age ;  those  individaals^  on  the  other  hand^  who 
were  housed  under  more  favorable  conditions,  enjoyed  a 
striking  exemption ;  and  he  adds  :  ''  There  need  be  no 
hesitation  in  assuming  that  the  unhealthiness  of  the  houses 
was  the  immediate  cause  of  their  selection/'  In  the  Calcutta 
epidemic  of  1871-72,  the  disease  was  first  developed  among 
the  Jews  occupyiug  the  poorest  and  most  densely  populated 
parts  of  the  city  (Ref.  VII).  Smart  is  of  opinion  that  crowded 
rooms  and  the  'tween  decks  of  ships  are  the  favourite  seats  of 
the  disease,  and  the  most  intense  foci  of  sickness.  In  the 
Philadelphia  epidemic  of  1780,  dengue  was  most  prevalent 
in  the  streets  along  the  Delaware  shore,  filthy,  overcrowded, 
and  occupied  by  the  poor,  while  those  situated  at  some 
distance  from  the  river  were  only  slightly  affected.  At 
St.  Denis  (Reunion),  according  to  Cotholendy,  the  over- 
populated  parts  of  the  town,  with  the  houses  crowded  close 
together,  were  the  chief  seat  of  the  disease,  while  those 
houses  of  the  town  proper,  situated  within  gardens,  and 
therefore  separated  from  the  adjoining  buildings,  suffered 
from  the  sickness  only  here  and  there,  but  they  suffered 
throughout  the  whole  household  when  once  attacked.  In 
many  other  instances,  however,  the  epidemic  has  spread 
uniformly  over  the  whole  of  a  town. 


§  17.  Slight  Influence  op  Race,  etc. 

An  almost  absolute  independence  of  the  circumstances  of 
race,  nationality,  age,  and  sex  may  be  recognised  in  the  dis- 
tribution of  the  disease  at  all  times  and  in  every  place. 
Only  a  few  observers,  such  as  Squaer,  Maxwell,  and  Sted- 
man  in  the  West  Indian  epidemic  of  1827,  have  found  that 
the  negroes  had  the  sickness  more  rarely  or  more  mildly. 
In  the  Java  epidemic  of  1872,  according  to  De  Wilde,  that 
race  enjoyed  an  almost  complete  immunity.  In  like  manner 
Pasqua  says  of  the  epidemic  at  Benghazi :  *'  It  was  notable 
for  the  remarkable  immunity  experienced  by  the  blacks ;"  but 
he  adds  that  this  race  at  the  same  time  had  no  exemption 
in  Egypt,  Senegal,  and  elsewhere.  Christie,  also,  is  of 
opinion  that  the  natives  of  Zanzibar  suffered  less  than  the 
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Europeans.  On  the  other  hand,  Kennedy,  in  Goojerat,  1 824, 
and  Manson  and  Miiller  at  Amoy,  1872,  met  with  more 
numerous  and  more  severe  cases  among  the  natives  than 
among  the  Europeans.  In  Cochin  China,  according  to 
Breton,  cases  of  sickness  were  much  more  frequent  among 
the  Anamese  part  of  the  population  than  among  the  Chinese. 
Wise,  in  the  Dacca  epidemic  of  1872,  appears  to  have  found 
a  peculiar  predisposition  to  dengue  sickness  in  persons  suffer- 
ing from  surgical  complaints.  According  to  Brackenridge, 
children  enjoyed  a  certain  immunity  in  the  Mauritius  epi- 
demic of  1873.  It  must  remain  an  open  question  how  &r  all 
these  isolated  data  may  be  trusted ;  at  all  events,  differences 
of  that  kind  in  the  liability  to  sickness  in  a  mixed  population 
are  only  rare  exceptions  to  the  general  rule  above  stated. 


§  18.  Specitic  Charactbe  :  Question  op  its  Communicability. 

As  to  the  specific  nature  of  dengue  there  can  be  no  reason- 
able doubt.  All  observers  take  the  malady  to  be  an  infective 
disease  (although  they  may  express  this  idea  in  different 
ways),  with  a  specific  cause,  underlying  which  is  a  morbid 
poison.  The  origin  and  nature  of  this  poison^  is  enveloped, 
however,  in  the  same  obscurity  that  hangs  around  the  virus 
of  every  other  acute  infective  disease ;  we  can  only  say 
this  much  of  it  with  certainty,  that  its  activity  (perhaps  also 
its  production)  is  materially  under  the  influence  of  high  tem- 
perature, that  its  manifestations  point  to  a  certain  connexion 
with  the  sea  coasts  and  the  shores  of  great  rivers,  and  that 
it  appears  to  attain  its  widest  diffusion  where  the  population  is 
densest.  Whether  this  poison  springs  up  de  novo  at  all  points 
where  its  potency  is  manifested  ;  whether  it  is  endemic  only  at 
a  few  places  and  spreads  from  these  under  favouring  circum- 
stances, so  giving  rise  to  the  more  general  prevalence  of  the 

*  This  is  onotber  of  those  diseases  in  which  there  has  naturally  been  no 
lack  of  conjecture  as  to  the  parasitic  nature  of  the  morbid  poison.  Thus, 
Dickson  (II)  and  Poggio  make  it  out  to  be  a  living  germ  ;  and  Charles,  on 
examining  the  blood  of  dengue  patients,  found  therein,  especially  from  the 
third  to  the  sixth  day,  small  round  corpuscles  which  he  takes  to  be  organic 
elements,  and  to  which  he  appears  disposed  to  assign  some  specific  unportanoe 
in  the  morbid  process. 
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disease ;  what  are  the  ways  or  the  media  by  which  this  diffa- 
sion  is  effected — ^all  these  questions  and  others  connected 
with  them  cannot  be  answered  with  certainty  in  the  present 
state  of  our  knowledge.  At  the  first  general  outbreak  of 
dengue  in  India  in  1824,  and  in  the  West  Indies  and  United 
States  in  1827-28,  the  belief  in  the  communicability  or 
contagiousness  of  the  disease  found  only  a  few  adherents.^ 
During  the  next  forty  years,  while  the  disease  was  getting 
more  and  more  limited  in  its  area  and  becoming  all  the 
more  adapted  therefore  to  furnish  the  data  for  a  conclusion 
as  to  its  true  mode  of  spreading,  there  were  still  only  a 
few  observers  who  pronounced  decidedly  for  its  contagious 
character.  It  was  not  until  the  great  dengue  epidemic  of 
1871-73,  in  the  tropical  regions  of  the  Eastern  Hemisphere, 
that  a  change  of  opinion  was  effected;  the  position  of  the 
onti-contagionists  was  practically  abandoned,  and  the  disease 
was  recognised  to  be  "  in  the  highest  degree  contagious.^' 

The  proof  that  the  disease  originates  by  way  of  communi- 
cation rests  on  the  fact  of  its  having  been  observed  to  break 
out  directly  after  sick  persons  from  an  infected  locality  have 
arrived  at  places  that  had  been  up  to  that  time  healthy ;  so 
that  the  diffusion  of  the  disease  could  be  traced,  more 
especially  in  the  epidemic  of  1871—73  in  the  East,  from 
port  to  port,  and  from  country  to  country,  along  the 
highways  of  land  or  water  traffic,  as  if  step  by  step.  The 
affirmative  answer  on  the  question  of  contagiousness  derives 
additional  support  from  the  often  observed  fact,  that  the 
outbreak    of    the    sickness    takes    place  in    the   immediate 

'  Among  the  physicians  in  India  who  observed  the  1824  epidemic  and  the 
sobseqaent  isolated  ontbreaks  of  the  disease  at  Calcutta,  Cawnpore,  and 
other  places,  there  was  not  one  who  declared  for  its  contagiousness ;  so  that 
Jackson  is  right  in  saying  (1.  c,  p.  268) :  "It  is  strange  that  in  the 
epidemic  of  1824  in  Calcutta  [and  other  parts  of  India]  almost  all  the 
medical  men  of  the  day  believed  that  the  disease  was  not  communicated 
from  man  to  man,  whilst  the  reverse  is  the  case  in  the  late  epidemic 
(1871-72),  the  supporters  of  the  non-contagious  theory  being  in  a  very 
decided  minority."  Among  the  West  Indian  physicians  only  Stedman  and 
Cock  came  forward  as  decided  adherents  of  the  theory  of  contagiousness,  and 
Dickson  was  its  only  supporter  in  the  United  States.  In  1850,  Dickson  still 
remained  true  to  that  opinion,  as  against  Wragg,  Arnold,  and  various  others 
who  pronoimced  decidedly  against  the  contagiousness  of  dengue. 
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vicinity  of  tbe  first  patients^  tliat  new  foci  of  uckness 
form  around  that  pointy  the  disease  thos  spreading  through 
families,  houses,  and  streets,  that  those  persons  who  have 
come  oftenest  into  direct  contact  with  the  sick  (such  as 
relatives,  medical  attendants,  and  nurses)  become  yictims 
of  the  epidemic  most  surely  and  most  speedily,  and  that 
isolation  of  the  sick  or  avoidance  of  intercourse  with  them 
ensures  protection  from  the  disease. 

However  striking  many  of  the  accepted  observations  in 
favour  of  the  communicability  of  dengue  may  seem  at  the  first 
glance,  we  should  not  be  justified,  on  an  impartial  examina- 
tion of  them,  in  taking  them  all  as  equally  good  evidence ; 
and  if  criticism  can  of  itself  shake  the  belief  in  the  ''  eminent 
contagiousness ''  of  the  disease,  there  are  additional  &cts, 
overlooked  by  the  partisans  of  the  doctrine  of  contagious- 
ness, which  should  weigh  in  the  scale  no  less.  I  shall  limit 
myself  to  a  discussion  of  the  more  important  of  these  fGM^ts, 
after  first  directing  attention  to  the  absence  of  critical  caution 
in  tracing  the  outbreaks  at  particular  localities  to  the 
arrival  of  ships  or  to  movements  on  land,  and  therein  finding 
the  explanation. 

While  Cock^  considered  it  proved  that  the  sickness  of  1827 
was  imported  into  St.  Kitts  by  a  ship  from  St.  Bartholo- 
mew, Sqnaer,  who  was  an  eye  witness  of  the  epidemic  on  the 
island,  says  -}  "  It  is  not  meant  that  the  present  disease 
should  be  considered  as  having  been  brought  to  this 
island  by  means  of  communication."  Waterson  also'  speaks 
decidedly  in  favour  of  the  de  novo  origin  of  the  disease  on 
that  occasion.  The  outbreak  of  the  disease  at  Havana  in 
1828  was  traced  to  the  arrival  of  a  Spanish  flotilla  which  came 
from  the  South  American  coast,  having  touched  at  Gurafao 
where  dengue  was  epidemic ;  but  Robert  observes  :*  "  It  is 
right,  however,  to  state  that  before  the  arrival  of  Admiral 
Laborde  at  Havana,  there  was  a  disease  almost  of  the  same 
nature  in  the  port  of  Santiago  de  Cuba,  where  the  crew  and 
troops  on  board  the  Spanish  frigate  '  Aretuza '  were  attacked.'' 
In  the  account  of  the  epidemic  of  1850  in  New  Iberia,  La., 
the  outbreak  was  traced  to  a  person  who  came  from  New 
Orleans  and  took  the  disease  shortly  after  he  arrived  ;  ''  but," 

*  L.  c,  p.  46.       *  L.  c,  p.  22.       •  L.  c,  p.  309.       ^  L.  0.,  p.  315. 
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says  the  chronicler^  ''  there  was  no  connexion  between  the 
first  and  second  cases^  the  subject  of  the  first  being  a 
stranger^  whom  no  one  bat  his  medical  attendant  had  visited. 
Again^  persons  from  the  country  who  visited 
our  village  and  remained  any  length  of  time  on  business  or 
to  nurse  the  sick^  took  the  disease  on  their  return  home,  but 
in  no  instance  did  it  spread  among  the  other  members  of 
the  family .''  Yauvray  thought  that  the  dengue  epidemic  of 
1 87 1  at  Port  Said  should  be  attributed  to  importation  from 
Aden,  but  how  far  he  was  right  will  appear  from  the  words 
added  by  himself:  ''I  ought  to  mention,  at  the  same  time,  that 
the  dengue  fever  was  epidemic  in  1868,  and  according  to  my 
civilian  colleagues  there  have  been  some  sporadic  cases  of  it 
every  year  towards  autumn.  If  it  be  an  endemic  malady,  it 
must  still  be  admitted  that  at  certain  junctures  it  takes  on 
an  epidemic  character.''  The  outbreak  at  Lima  in  1852  was 
thought  to  be  connected  either  with  importation  of  Chinese  or 
with  German  immigrants  from  Bio.  The  former  assumption 
is  said  by  Smith,  who  has  written  on  the  subject,  to  be  quite 
untenable ;  the  latter  he  looks  on  as  better  grounded,  but 
the  description  which  he  gives  of  the  disease  observed  by 
himself  among  the  Germans,  shows  that  these  unfortunates. 
had  suffered  not  from  dengue  but  from  severe  forms  of 
typhus.^ 

Nothing,  in  my  opinion,  tells  so  little  in  favour  of,  and  so 
much  against  contagiousness,  as  the  sudden  and  simultaneous 
appearance  of  the  disease  over  a  great  part  of  the  population,. 
an  observation  that  has  been  made  at  the  most  diverse  points 
of  the  wide  area  covered  by  dengue.  The  facts  already  men- 
tioned at  the  beginning  of  this  inquiry  are  borne  out  by  others 
of  the  same  kind  :  "  In  New  Orleans,"  says  Dumarescq  refer- 
ring to  the  epidemic  of  1828,  "the  disease  was  not  propagated 
by  contagion ;  four  persons  were  attacked  by  it  at  the  same 
time,  and  its  spread  was  so  rapid  among  the  inhabitants  that 

>  [A  pemsal  of  Dr.  Smith's  papers  bears  out  the  impression  of  Professor 
Hirscb,  stated  elsewhere,  that  it  was  not  yellow  fever  that  the  German 
immigrants  suffered  from.  At  the  same  time  the  symptoms  described 
by  Dr.  Smith  correspond  closely  to  those  of  dengue.  The  assertion  that  the 
ships  conveying  the  emigrants  from  Bremen  had  touched  at  Rio  on  the 
way  to  Peru  has  not  been  substantiated.  See  Smith, '  Epidemiol.  Trans./  i, 
p.  286.] 
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in  eight  op  ten  days  at  least  one  third  of  the  population  was 
labouring  under  its  influence."     Twining  says  of  the  spread 
of  the  disease  at  Calcutta  in  1 824  :  "  I  do  not  know   that 
any  proof  can  be  adduced  of  the  contagions  nature  of  this 
disease  :  on  the  contrary,  I  believe  it  was  not  communicable 
from   one  person  to  another,  because  it  arose  at  the  same 
time  in  remote  parts  of  the  town,  and  affected  persons  who 
had  not  had  any  communication  with  sick  people.     Its  pro- 
gress was  not  that  slow  and  gradual  march  which  depends  on 
personal  communication  and  can  often  be  traced.'*     Wragg 
thus  sums  up  his  experiences  of  the  Charleston  epidemic  of 
1850,  which  completely  agree  with  the  observations  made 
there  by  Dickson   in   the   epidemic   of    1828    (see  p.  67) : 
^'  I  do  not  think  it  contagious,  because  its  invasion  was  so 
sudden  and  general  all  over  the  city,  that  any  attempt  to 
trace  it  from  patient  to  patient,  from  house  to  house,  or  from 
quarter  to  quarter  would  utterly  fail.'' 

In  this  peculiarity  of  its  epidemic  behaviour,  dengue  con- 
nects in  the  most  obvious  way  with  influenza ;  and  if  the  &ctB 
concerning  influenza  are  such  as  to  furnish  a  real  argument 
against  its  contagiousness,  we  may  take  up  the  same  critical 
sttitude  towards  dengue.  A  second  analogy  between  those 
two  diseases  lies  in  the  &ct  that  at  the  time  of  dengue 
epidemics,  just  as  during  epidemics  of  influenza,  there  have 
been  noticed  cases  of  animal  sickness  with  more  or  less 
distinctly  typical  marks  of  dengue.  Observations  of  that 
kind  are  reported  by  Cubillas  from  the  epidemic  of  1 784  at 
Cadiz,  by  Martialis,  based  on  reports  in  the  Indian  papers 
('Friend  of  India,'  &c.)  from  the  1872  epidemic  at  Baroda, 
where  it  was  chiefly  the  cattle  that  suffered,  and  by  Slaughter 
for  the  epidemic  of  the  same  year  at  Bangoon,  where  the 
victims  were  mostly  dogs  and  cats. 

There  is  a  third  argument  against  the  ''  eminently  con- 
tagious "  character  of  dengue,  namely,  the  somewhat  narrow 
limits  of  the  epidemic  as  observed  in  many  instances,  or  the 
association  of  it  with  definite  local  conditions,  beyond  which 
the  disease  has  not  penetrated  notwithstanding  importations 
on  a  large  scale.  Waring  concludes  his  description  of  the 
"*  ^nnah  epidemic  of  1828  with  the  remark  :  ''  Not  one  case 
mn  to  have  originated   upon   the   plantations,   and 
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although  some  persons^  after  having  imbibed  them  [the 
germs]  ^  went  into  the  country^  it  is  not  ascertained  that  they 
propagated  them  in  a  single  instance.  These  facts  conclusively 
finish  the  argument^  it  appears  to  me^  against  the  suspicion 
of  contagion  or  importation.^'  To  the  same  effect  is  Osgood's 
opinion^  as  we  have  seen^  on  the  immunity  enjoyed  by  the 
interior  of  Cuba  while  dengue  was  prevalent  at  Havana  and 
other  coast  places,  and  despite  the  conveyance  inland  of 
many  cases  of  the  disease.  Against  contagiousness,  Wragg 
adduces  as  evidence  the  fact  that  the  epidemic  of  1850  was 
confined  to  the  immediate  neighbourhood  of  Charleston,  and 
did  not  reach  the  interior,  "  although  the  city  was  thronged 
with  persons  from  aU  parts  of  the  neighbouring  country  on 

business There  are  several  instances  in  which,  after 

the  greatest  possible  exposure,  the  disease  was  not  developed." 
Pasqua  also  states  that  the  epidemic  of  1878  at  Benghazi  was 
not  imported  but  had  an  autochthonous  origin  there,  and 
that  it  was  strictly  confined  to  the  town,  not  a  single  case 
having  occurred  outside  the  walls. 

In  view  of  these  opposing  facts,  we  shall  have  to  treat 
the  question  of  the  communicability  of  dengue  for  the  pre- 
sent as  an  open  one.  And  it  will  be  equally  necessary  to 
withhold  an  opinion  as  to  where  the  disease  is  indigenous 
and  where  it  is  merely  introduced.  This  caution  of  criticism 
is  all  the  more  required,  inasmuch  as  the  area  of  diffusion  of 
the  sickness  up  to  the  present,  as  well  as  the  epidemiological 
history,  have  been  made  known  to  us  only  in  scanty  outlines. 
If,  in  forming  an  opinion  as  to  endemicity,  we  were  to 
assume  that  every  place  within  the  dengue  area  was  an 
endemic  focus  because  the  disease  had  broken  out  there 
once  or  oftener  when  there  was  no  proof  of  importation,  then 
there  would  be  hardly  any  locality  left  to  exclude  from  the 
list  of  endemic  centres. 
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CHAPTER  Iir. 

SWEATING  SICKNESS  AND  MILIARY  FEYER 
A.  The  English  Sweating  Sickness} 

§  19.  Historical  Outbreaks:  thi  Symptoms. 

In  Augast,  1486^  shortly  before  the  battle  of  Bosworth 
Field,  won  by  the  army  of  Henry  VIl,  a  destmctive  disease 
broke  out  among  the  troops,  to  which  the  name  of  sweating 
sickness  was  given,  from  its  most  important  symptom.  It 
spread  rapidly  over  the  whole  country,  carrying  o£E  many 
victims  wherever  it  appeared,  and  it  died  out  towards  the 
end  of  the  year,  probably  in  November.  The  same  pesti- 
lence broke  out  anew  in  London  in  the  summer  of  1507J  but 
this  time  its  diffusion  was  less  extensive,  and  it  had  dis- 
appeared before  the  end  of  autumn.  A  third  outbreak  of  the 
sweating  sickness  took  place  in  July,  15 18.  On  that  occasion 
also  the  epidemic  began  in  London,  and  it  spread  over  a  great 
part  of  England  within  the  next  six  months  ;  it  is  reported, 
but  on  somewhat  unreliable  evidence,  to  have  been  even 
prevalent  at  Calais  among  the  English  living  there.  In 
all  the  epidemics  up  to  this  time,  not  counting  the  occnr* 
rence  at  Calais  just  mentioned,  the  disease  had  been 
confined  exclusively  to  England  (Scotland  and  Ireland  being 
completely  exempt),  but  on  its  fourth  outbreak,  in  May^ 
1529,  it  spread  over  a  large  part  of  the  Continent  of  Europe. 
This  time  also  the  sickness  began  in  London,  and 


'  A  full  litt  of  all  the  accounts  of  the  English  sweating  sickneM  giTen  hj 
contemporary  physicians  or  chroniclers  will  he  found  in  the  'Scriptorei  de 
Sudore  Anglico  superstites,  &c.,'  Jena,  1847,  drawn  up  hy  Qmner,  and  completod 
and  published  hy  H&ser.  There  is  a  detailed  history  of  the  sickness  alao  with  a 
complete  list  of  authorities,  among  the  historical  and  pathological  writingtof 
Hecker,  edited  hy  me,  under  the  title  "  Die  grosien  Volkskrankheiten  dei  Mit- 
telalters/'  Berlin,  1865. 
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spread  with  great  rapidity  over  the  whole  of  England  to  the 
Scottish  border^  which  it  did  not  cross^  it  appeared  in  Jnljr  in 
the  Baltic  and  North  Sea  ports  of  Germany,  and  within 
the  next  five  months  it  had  extended  from  them  over  the 
whole  of  Germany,  as  well  as  through  the  Netherlands, 
Denmark,  Sweden,  Livonia,  Lithuania,  Bussia,  and  Poland. 
In  Switzerland,  where  the  sickness  occurred  first  in  Decem- 
ber, it  was  limited  to  the  northern  part  (Basel,  Solothum, 
and  Bern),  while  France  and  the  countries  of  southern 
Europe  escaped  it  altogether.  Another  twenty-five  years 
passed  by  without  a  single  trace  of  this  malady  showing 
itself  anywhere,  when  in  April,  1551,  it  broke  out  anew  in 
England,  this  time  at  Shrewsbury,  and  overran  the  whole 
country  with  great  virulence  as  far  as  the  Scottish  border, 
dying  out  in  September.  The  Continent  of  Europe,  as 
well  as  Scotland  and  Ireland,  into  which  the  pestilence  had 
never  penetrated,  remained  quite  unaffected  by  this  epidemic, 
although,  according  to  a  very  doubtful  rumour,  cases  of 
sweating  sickness  occurred  at  the  same  time  among  the 
English  living  in  foreign  countries  such  as  France,  the 
Netherlands,  and  Spain. 

The  descriptions  which  contemporary  writers  have  left 
of  this  disease,  afterwards  known  by  the  name  of  ''the 
English  sweat,''  have  in  general  a  stamp  of  uniformity, 
although  it  is  plain  that  the  type  must  have  been  modified 
by  local  influences,  particularly  the  kind  of  treatment  fol- 
lowed^ which  was  sometimes  rational  and  to  the  purpose, 
at  other  times  injurious. 

There  were  rarely  any  prodromal  fljmptoms  to  an  outbreak  of  the 
disease ;  it  mostly  set  in  abruptly,  and  usually  in  the  night  time,  with 
chills  followed  by  heats ;  the  patients  complained  at  the  same  time  of 
oppressive  palpitations,  headache,  want  of  breath,  a  sense  of  pressure 
or  tightness  in  the  region  of  the  stomach,  and  sickness.  As  these 
symptoms  rose  in  intensity,  akmg  with  general  turgescenoe  of  the  skin, 
a  profuse  sweat  broke  out  orer  the  whole  body,  accompanied,  as  some 
observers  mention,  bj  a  spotted,  papular  or  resicalar  exanthem.'    In 

>  CMrieoi,  one  of  tiie  moft  rdisble  avtboritiei,  who  msde  hit  obfemtioof  at 
Antwerp,  cumpaw  the  enothen  to  the  bmcoUp  of  m— glw;  Tjenig^iu,  anotbo' 
Datdi  pfajsmo,  flpcaki  of  ''postvUs  par?*  empsnatM;"  end  sn  Englidi 
obtenrer,  8taplcto^mDadcitothaias«snsrf»iPMAsBlMs[is0lMiUj  SMSslti} 
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cases  rannixig  a  favorable  course,  the  morbid  pbenomena  declined  after 
twenty-four  or  forty-eight  hours,  the  sweats  became  gradually  less,  an 
abundant  flow  of  urine  took  place,  the  skin  desquamated,  and  after  a  week 
or  two  the  recovery  was  complete.  A  grave  type  of  the  malady  was  indi- 
cated at  the  outset  by  severe  cerebral  symptoms,  intense  headaoheb  deli- 
rium, convulsions,  and  a  quickly  developed  comatose  condition  (mmmo' 
lenHa  et  ineviidbilU  aopar),  in  which  it  is  said  the  patients  invariably 
died  unless  they  were  aroused  out  of  it.  Among  other  serious  tjaL- 
ptoms  mentioned,  were  colliquative  sweating  and  extreme  scantiness  of 
breath;  death  would  then  occur  with  symptoms  of  dyspnoaa  or 
general  paralysis,  sometimes  only  a  few  hours  from  the  beginning  of 
the  illness.  One  or  more  relapses  were  common,  especially  if  the 
patient  had  sweated  little  in  the  first  attack. 

The  duration  of  the  epidemic  was  at  some  places  only  a  few  days 
(three  to  seven),  it  was  mostly  limited  to  one  or  two  weeks,  and  it  was 
the  exception  for  it  to  last  several  weeks.  Despite  this  relaftivaly 
short  continuance  of  the  sickness,  the  number  of  cases  was  enormous; 
the  mortality  also  was  at  many  places  very  great,  while  at  other  places 
only  a  few  died  out  of  all  the  thousands  that  fell  ilL^  It  is  difficult  at 
the  present  day  to  decide  how  far  local  circumstances,  particularly  the 
mode  of  treatment,  may  have  influenced  the  deathrate ;  at  all  events, 
the  diaphoretic  method,  which  was  part  of  the  therapeutic  notaona  of 
the  time,  contributed  materially  to  the  high  mortality.  It  was  not 
until  the  later  epidemics  that  the  English  physicians  became  con- 
vinced of  the  iujuriousness  of  that  procedure ;  they  confined  themselves 
to  a  more  expectant  treatment,  so  that  both  in  England  and  in  C^ermany 
(where  the  rational  practice  did  not  become  current  until  near  the  end  of 
the  epidemic)  the  sickness  began  to  lose  much  of  its  terrible  cluaacter, 
and  the  mortality  to  fall  to  a  minimum. 

>  Without  ventaring  to  tnut  implicitly  to  the  data  as  to  the  number  of  dcailif 
from  sweating  sickness  at  many  of  the  localities,  we  should  be  jusUfied,  from  a 
certain  agreement  among  them,  in  concluding  that  the  type  of  the  diieaac  bad 
been  disastrous  in  some  places  and  very  mild  in  others.  Thus,  more  than  looo 
persons  are  said  to  have  died  of  it  at  Hamburg;  at  Freiberg  (SaxoDy),  300^ 
some  say  600;  at  Copenhagen  the  mortality  on  some  days  appears  to  havs 
reached  the  enormous  figure  of  400 ;  at  Augsburg  there  were  18,000  caiei,  wHh 
1400  deaths;  in  Antwerp  the  dead  were  counted  to  the  number  of  300  or  400 
within  a  few  days.  On  the  other  hand,  out  of  4000  cases  at  Stuttgart  only  6 
died,  of  50  patients  at  Marburg  only  1  died,  while  at  Strasburg  and  other  plaoes 
in  Alsace  the  deathrate  was  at  a  minimum,  notwithstanding  the  enormoas 
diffusion  of  the  malady. 
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§  20.  Associated  Cibcuhstancis. 

As  regards  etiology^  those  who  observed  the  pestilence  in 
England  brought  forward  the  fact  that  its  appearance  on 
every  occasion  was  preceded  by  heavy  rains^  and  in  some 
places  by  inundations ;  on  the  Continent  of  Europe  also^  the 
epidemic  in  the  summer  of  1529  was  ushered  in  by  the  same 
kind  of  weather  and  by  widespread  inundations.  It  was 
always  in  spring  or  summer  that  the  disease  appeared^  and 
on  no  occasion  did  it  remain  longer  than  the  beginning  of 
winter.  Communication  of  the  disease  through  contagion  is 
decidedly  negatived  by  most  of  the  observers^  and  these  the 
most  trustworthy^  and  we  may  therefore  set  aside  the 
assertion  of  a  few  chroniclers  that  the  sickness  was  carried 
in  1529  by  ships  from  England  to  Hamburg. 

Finally^  it  should  be  mentioned  that  those  in  the  prime  of 
life  and  of  the  male  sex  suffered  most ;  children  and  the  aged^ 
if  attacked  at  all^  suffered  less  severely,  and  at  some  places 
the  indigent  part  of  the  population  enjoyed  a  striking  immu- 
nity from  the  disease.^ 

Thus  the  "  English  sweat/^  with  its  five  outbreaks  within 
the  period  from  i486  to  1551,  forms  a  completed  episode  in 
the  history  of  pestilence.  Just  as  it  appeared  suddenly  in 
i486  as  a  malady  quite  unknown  to  the  doctors  or  to  the 
public,  a  hitherto  unheard  of  phenomenon,  so  in  1 551  it  went 
clean  away  from  the  earth  and  from  men's  memories,  leaving 
no  trace.  Not  until  two  hundred  years  after  do  we  again 
meet  with  epidemic  outbreaks  of  a  kind  of  sweating  sick- 
ness, which,  if  not  identical  with  the  English  sweat,  is  still 
nearly  related  to  it  in  every  respect,  whether  superficial  or 
essential.  The  history  of  it  is  sketched  in  its  main  outlines 
in  the  section  that  follows. 

1  Thus  Kock  and  others  report  from  Labeck :  "  The  poor  people  and  those  living 
in  cellars  or  sleeping  on  the  ground  were  free  from  the  sickness,"  and  Benner, 
for  Bremen,  says :  **  The  sweating  uckness  went  most  among  the  rich  people." 
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B.  Miliary  Fever.     {Stiette  dea  Picards,     Suette  mUiaire.) 

§  21.    CONPUSBD  IdBNTITY  IN  OlD  WeITINQB. 

In  the  middle  of  the  seventeenth  century  attention  was 
drawn  in  several  parts  of  Germany^  first  at  Leipzig  and  after- 
wards at  Hamburg,  Augsburg,  and  other  places,  to  a  severe 
disease  of  puerperal  women,  which  had  not  been  observed 
before,  or  not  at  least  distinctively  recognised;  from  its 
predominant  symptom,  an  exanthem,  observers  gave  it  the 
name  of  FrieaeJ}  (the  purples),  febris  miliaria,  or  purpura. 
The  exanthem  was  a  lighter  or  darker  shade  of  red,  more  or 
less  uniformly  spread  over  the  whole  skin,  upon  which  millet- 
seed  nodules  (papules)  or  small  blebs  filled  with  serum 
(miliaria),  often  formed.  The  exanthem  caused  much 
itching,  remained  for  a  few  days  at  its  height,  then  faded, 
and  was  followed  by  desquamation  of  the  skin.  In  the  larger 
number  of  cases,  the  disease  ran  a  fatal  course,  with  sym- 
ptoms of  great  disturbance,  such  as  high  fever,  quick  pulse, 
want  of  breath,  extreme  restlessness,  delirium,  bleeding  from 
the  nose,  and  convulsions;  and  not  unfrequently  death 
occurred  even  before  the  rash  came  out. 

It  must  remain  an  unsettled  question  which  of  the  diseases 
now  known  to  us  this  ^'  childbed  purples  '^  corresponded  to. 
Probably  it  was  scarlet  fever,  which  is  well  known  to  occur 
often  in  puerperal  women,  and  to  run  usually  a  very  un- 
favorable course.  Moreover,  at  the  period  from  which  these 
reports  come  down  to  us,  scarlet  fever  was  not  much  known 
as  a  special  form  of  disease,  being  hardly  distinguished  from 
other  exanthematous  diseases,  especially  from  measles.  There 
is  the  less  likelihood  of  coming  to  a  certain  decision,  for 
the  reason  that  shortly  after  the  publication  of  the  first 
observations  by  Hoppe^  and  Gottfried  Welsch,'  numerous 
errors  crept  into  the  doctrine  of  "  the  purples  ;*'  the  exan- 
them, of  all  the  morbid  phenomena,  was  selected  for  notice 

^  The  name  is  deriyed  from  the  rough  and  reddeucd  surface  of  the  skin,  sug- 
gesting frieze. 

s  *De  purpura  dissertatio,'  Lips.,  1652. 

'  '  Historia  medica  novi  istius  puerperarum  morbi,  qui  ipsis  der  Friesel  dicitur/ 
Lapi.»  1655.    (Rdsum^  in  Haller, '  Disput.  med.  pract./  y,  p.  449.) 


EPIDEMIOS  OF  SWEATING  8ICKKS88.  87 

among  the  group  of  symptoms ;  tho  most  various  forms  of 
disease^  in  which  papular  or  vesicular  exanthemata  occurrcdi 
came  to  be  called  ''purples,^'  until  at  last  simple  sudaminai 
which  were  often  produced  abundantly  by  the  then  fashion* 
able  diaphoretic  practice^  were  brought  within  the  compasa 
of  the  term ;  and  in  the  end  there  was  such  a  confusion  of 
ideas  as  to  render  all  attempts  at  an  understanding  futile. 
This  obscurity  in  the  meaning  of  ''  Friesel "  continued  in 
Grermany  into  the  nineteenth  century ;  and  thus  it  liapponod 
thatj  when  a  disease  that  had  been  for  the  most  part  known 
only  in  France  and  Italy^  under  the  name  of  ''  suotte  miliairoi'' 
came  to  be  recognised  about  the  beginning  of  tho  contury 
in  Grermany^  there  was  an  opportunity  for  a  further  confusion 
of  ideas,  and  the  new  disease  was  also  received  within  the 
wide  designation  of  "  Friesel.''  Prolonged  inquiries  on  tho 
part  of  French  and  German  physicians  have  cleared  up  this 
question  to  the  extent,  at  least,  that  the  vague  term  of  FrifSfU 
has  been  quite  given  up.  The  conviction  has  gained  ground 
that  the  "  Suette  miliaire  ^'  of  the  French,  for  which  I  have 
proposed  ''  Schweissfriesel  ^'  as  a  German  equivalent,  has 
nothing  in  conunon  with  all  those  forms  of  disoaso  in  tho 
seventeenth  and  eighteenth  centuries  that  were  incladed  under 
the  designation  of  Friesel,  and  that  in  the  Suette  tniliaire  we 
have  to  deal  with  an  infective  disease,  an  acute  fever  mostly 
epidemic,  which  is  characterised  by  the  sudden  outbreak  of 
very  profuse  perspiration  with  a  penetrating  odour,  by  a 
fAolmg  of  severe  constriction  at  the  pit  of  the  stomach,  by 
want  of  breath,  paIpitations,gastric  symptoms,  splenic  enlarge- 
ments, sometimea  even  by  cerebral  symptoms,  and  by  the 
breaking  out,  in  the  great  majority  of  cases,  if  not  in  every 
case,  cf  a  laah,  which  is  papular  and  vesicular,  and  ^occasionally 
boHcos.  Thia  fever  runs  its  course  usually  under  eii/ht  days  ; 
it  has  a  Terj  mild  character  in  most  epidemica,  but  in  some 
the  ^j^^^xh-fm^^  lias  been  20  per  cent,  and  upwards  of  the  sick.i 

'  X  iarai^yi  jeeomc  if  th*  pathology  xad  treatment  of  miliarj  f«T«r,  with  a 
rear,merz  if  Hae.  -vhoie  Szeatan  of  the  fiueMe,  m  grven  m  an  article  hj  me  ift 
*  Vjrcnnir'4  ±ecsdv,'  7iii,  p.  454,  and  in  mj  editioa  of  Heeker'ii  epulemiologSeal 
wnca^  3!e  ^roiMBi  Voikjkrankheicea  des  3fittelalter9>'  BerUn,  t^$^  pp. 
J^.l — ^iO*-#  ^  ^ti»«ii  I  "3eg'  GO  refer  :he  reader- 
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§  22,    HiSTOBT  AND   ChBONOLOQY  OF  THI  EPIDIMICS  IN  FrANCI. 

The  history  of  miliary  fever  does  not  extend  beyond  the- 
beginning  of  the  eighteenth  century.^  The  first  nnambigaonfr 
information  about  the  disease  dates  from  1718^  in  which 
year^  according  to  the  statements  of  chroniclers^  it  wa» 
observed  for  the  first  time  in  various  parts  of  Picardy^ 
whence  the  name  "  Sxiette  des  PicardsJ*  The  malady  soon 
showed  itself  in  Normandy^  and  next  it  spread  over  certain 
districts  of  Poitou^  Ile-de-France^  Burgundy^  and  Flanders. 
As  usually  happens  on  the  sudden  outbreak  of  diseases  pre» 
viously  unknown^  the  physicians  of  that  period  sought  for 
the  origin  of  the  malady  beyond  the  frontiers  of  their  own 
country.  Some  laid  the  blame  on  pernicious  winds  blowing 
from  the  Netherlands  coast  over  Northern  France  and  carry- 
ing the  pestilential  poison  with  them  (Bellot),  while  others- 
explained  the  disease  as  having  been  introduced  from  abroad 
into  the  port  of  St.  Valery  (Ref.  I).  The  repeated  epi* 
demic  outbreaks  of  the  suette  during  the  years  following, 
within  the  limits  of  the  localities  mentioned,  soon  showed  that 
these  assumptions  were  untenable,  and  they  proved  that  it  was 
really  some  local  origin  of  the  malady  that  had  to  be  sought 
for.  Up  to  the  end  of  the  century  it  remained  limited  to  the 
North  and  East  of  France ;  at  all  events,  according  to  the 
experience  of  Lorry,  the  South  of  France  had  escaped  it 
altogether  up  to  1770,  Miliary  fever  showed  itself  there 
first  in  1772  and  1773,  in  Provence ;  it  was  still  more  widely 
spread  in  Languedoc  in  1781  and  1782,  and  in  the  same 
years  it  was  prevalent  in  the  North-East  of  France  to  a 
greater  extent  than  ever.  Its  area  has  gone  on  increasing 
in  the  course  of  the  present  century,  so  that  the  disease 
may  now  be  looked  upon  as  one  of  the  most  widely  diffused 
of  the  endemic  or  epidemic  diseases  that  France  suffers  from. 

1  The  evidence  adduced  by  Seitz  and  others  («m  the  '  Bibliography ')  from  tiM 
writingf  of  the  physicians  of  antiquity,  as  well  as  of  those  of  the  middle  agaa  tod 
the  earlier  centuries  of  the  modern  period,  in  order  to  proye  that  these  writais  \ 
acquainted  with  miliary  fever,  is  based,  in  my  opinion,  upon  an  eCTonaoDS 
ception  of  the  morbid  process,  which  is  essentially  charaeteriied»  no^  ip 
author  assumes,  by  the  exanthem,  the  least  constant  of  the  phouiBiiBi^ 
'wofuse  sweat  and  by  the  nervous  qrmptoms  before  mentioned. 
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Chronological  Table  of  the  Epidemics  of  Miliarif  Fever  in 

France  from     -J   S  to  iSjg} 


DapkrtmenC. 


Place. 


_l_ 


IIhSobuiw  Yiemeti,       Abbeville,' 

Amiens,  &o.,  in  Pi- 

„    Ai«]6 ISt.  Qnentin    

„    Omfl  At  vttriona  places  in 

I    Normandy 1 

„    Nord  In  Beveral  comnnmeB 

ofFlandera    ' 

i;33Faa*de-0aUia..'Arraa,Ac.,inArt<ii3...| 

„    Nord  iGambraj  and  neigli- 

I    boorhood  ! 

736AiBnQ 'Melnit , 

„    jSeine-et-Marne.Guiae I 

733'Seine-et-Mame  Meaux    

_7333oiiime   Abbeville   and    otheri 

I  I    plawwinPictti'dj  ...' 

i734lBaa>ffltm  'Straebnrg  . 


i735J8eiiie  Near  Parie 

'Seine  ■et-OiBe..JiWneu8G,Vexin  franf. 

iJEhire   IVeiin  normand 

rh^a  (  Argentan,  Tire,    Fa- 

'■?^o.::::.[\  Sd,^,:,,'".,"- 

i738Seine-Oiae Lnzarcbe  and  Bojai 


Spring 


{=1 


739Aieiie  ChSitean-Ttieny 

74oSeine-Manie...  froviuB 

„    £nre   Berthonville 

1741  Seine  inf^ Rouen 

1743'        „  Oandebec  

~747 Seine  .._ NearPariB 

„    Seine-Oiae Ghainbly  &Beaamont 

74SMame Chalonas.  M ' 

75oAiBne jGuiaeandQrani-illiera 

„    Oiae Beauvais    , 

753  Seine- Oise Etamjjes 

„    <Uame 'Sermaise    

755  Allier - CusBett  

756  Faa-de-Calaia.. I  Boulogne  a.  U 

757  i^iy-dft-D6ma..  In  tbejeara  1757-153  in 
I  I    Low.AoTergne  more 

or  lesa  extenaivelT. . . 

758Norf  LiUe    

„   'Oalradoe IFalaiae  

„    Allier Vichy 

759]Seiae  inf^r JCandebeo  | 

>  ThentoMMilBae*-* 
betic»]ordcritta«Mr 


Spring 

Sammer 


Be£iT. 
Ref.T. 

Tandermonde. 


Bellot. 

Sal  zmann,  Lindem 


Eef.  viii. 
Foucart,  p.  305, 
Nandot. 
Rajer,  p.  446. 

ILepecq,  p.  156. 

Ualonin. 

jVandermonde. 

jNaTicr. 

Ozanam. 

iltef.  ii. 

(MevBerey,  p.  5, 
Debrest  (1). 
Deamars. 


„  dePJ  eigne,  Brieude 

„  Bouclier  (I). 

Spring  Lepecq,  p.  156, 

Wint«r  Aufaavre, 

Sammer  Lepecq,  p.  15(1. 

— •  l»  writUv  footed  In  alpha 


90 


GEOGEAPHICAL  AND   HISTORICAL  PATHOLOGY. 


Vear '     Department. 


i759Ai8iie , 

„    Allier , 

„   jOise 

i76o;Ome  , 

1 763  Calvados    


Seine-Oise 

Nord  

1764'Seme-Oise 


$9 


i765CalYadoB 

i766jMaiiche  . 
„    Ome   .... 

1767!    

Calvados. 

Manche  . 

Allier  .... 


ft 


1768 

1769 

1770 

ft 


9* 

» 
1771 
1772 

1773 

tf 
»t 
«f 
1774 
tf 

1775 


tf 


] 


Calvados    , 

Eure   

Manche 

Loiret 

Basses  Alpes.. 


Seine  infer 

Nord  

Oise 

Calvados... 
Allier 


Manche 


1 780  Seine-Oise 

1782  Aude  

Tarn   


ft 
ft 


'783 

ft 
tf 

1784 
1 791 

1810 
1812 

1817 
1820 

182 1 
1822 


I 


Place. 


Season. 


Anthoritiet. 


Guise  and  vicinity  ... 
GFannot,  <&c.y  in  Cusset 

Compi^gne    

Alen^bn 

In  many  localities 


Summer 
Spring 

I    Summer 


Yandermonde. 


Etampes    Spring 

Lille    I    Summer 

AngerviUe,  near 

£tampes 1      Spring 

Caen  (especially  Vorst. 

S.  Sauveur)   

Avranches 

Laigle 

Tinchebray    

Caen  and  vicinity 

Avranches 


Summer  3 


tf 

It 


Spring 
AutumnJ 


Debrest  (II). 

Bida. 

Lepecq. 

Lepecq,     p.  347, 

Bonc^. 
Boucher  (11). 

Boncerf. 

Lepecq. 


Lepeoq. 


Chambon  de    Comb-  Spring  1  g,,^^^ 

rallies  and  vicmity:  Winter  J 

OntheCoast Summer^ 

Lonviers 

Avranches !  Autumn 

Montargis I  Summer 


^! 

Soring 
Winter 
Spring 

Winter 

Summer 

Winter 


Lepecq. 

Gastellier. 

Bouteille. 


Haute-  I 

Gku'onne... 


Lepecq,  p.  109, 135. 
Boucher  (III;. 
Tessier. 
Lepecq,  139. 

BaraiUon. 
Lepecq. 
Rayer,  p.  435. 


^Sp.&Su.  im^  Duplfisaia. 


J I 


JOef. 


Forcalquier 
Omison,  Ac,  in  Pro 

vence  

At  various  places 

Lille 

Beauvais  and  vicinity 

Harcourt   

Chambon     de    Com 

brailles  

Avranches,  &c 

Corbeil  

Castelnaudary,     Cas- 

tres,  St.Papoul,Car- 

cassone,    Toulouse,' 

Laveur,  Perpiman,' 

<&c.,  in  Langueaoc. . . '^ 

Oise iSt.  Beinan  (Beauvais) f        —  Bayer,  p.  435. 

Saine-Oise Falaise,  Beaumont,<&c.     Summer    jlbid. 

In  many  villages '      Spring      Ibid. 

St.  Foix,  near  Lyons. . .  —  Reydellet. 

Meru,  Corbeil,  J1[C !     Winter      Poissonier. 

Douay '    Autumn     Taranget. 

Beauvais  and  vicinity  Sum.  &  Aut.  Bayer,  p.  437. 
Bosheim  and  vicinity      Spring      Schahl  & 

!    Schweighauger. 

Arrond.  of  Tvetot I  —         -Lef^bure. 

Bas-Bhin  Dorlisheim !     Sum   er    jFoder4p.7& 

At  many  places  over  |Sp.&Su.7  i^TJv^ 
a  wide  area  '  "^  ^ '    **■■■* 


I 


Seinc-Mame  .. 

Bh6ne 

Oise 

Nord  

Oise 

Bas-Bhin  


Seine  infer. 


Oise 1 

Seine-Oise... ) 

Somme   


oum    er    jjcoaei 

(.     "    3l  (r 


Near  St.  Yaleiy  I    Summer    |Bw 
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1 830.  Seine  inf^r 
i83i|Vo8ge8  ... 
1832  Oiae 


EEaate-Mame . . 
Paa-de-Calus.. 


M       i 

„    Seine-Oise 


„   ,Dordogne  

..    ;Hauie-Sa6ne... 


Arrond.  of  Yvetot 

Plombi^res    

General  diffusion . . 


Chanmont , 

Aoxi-le-Ghaumont  .., 
Several  villages    


A.  few  communes 

Vesoul    

Bosheim 


i833Bas-Bbin  ... 

1835  Dordogne  'Canton  Mareuil 


1837  Haute-Sa6ne . . . 

i838VoBge8   

Aisne 


7esoul 

Plombi^res    

'A  few  communes  of 
the  Arrond.  Laon . . . 

1839     „      IBellicour    

Seine-Marne  ...  General  diffusion 


9>       \' 


I 


ft 


1S41  iDordogne 


n 


Cliarente 


General  diffusion 


General  diffusion  .••... 


-Gironde Bordeaux 


Manche 


Gootances 


Winter 
Spring 

Summer 

Sp.  &  Sum. 


Winter 

Spring 
Summer 


Spring 
Sp.  &  Sum. 


»* 


Summer  7 


Aathoritiet. 


Lef^bure. 

Turok. 

Meniere*       Hour- 

mann. 
Robert  (I). 
Defranoo. 
Bazin,  Dolislo,  Du- 

bun  (II). 
Parrot  (I). 
Pratbernon. 
Maugin. 
Parrot. 
Pratbernon. 
Turck. 


» 
ff* 

ffff 


99 
99 
99 


i842Lot-ei'GaronneAt  very  manj  place* 

Tam-GanHine .  In  a  few  villages 

Jora    In  a  few  villages SiL&Aat. 

Deox-Sevrea ...  In  a  few  villages Winter 

Haate-Sa^ooe...  In  a  lierw  villages Summer^ 

„    Enre   Bernaj   Spring' 

1843 name...... La  Fere  champenoise  ^ 

,,    Baa-IUrin  GeipcJalieim WinUrr 

i844Vosgei   ihoCAalun — 

»    Oisc — 

„    SoBune  AiAi0STLJ^  Spring 

i845Haate-Mame..Toa  nuill  <xMst B^mmtir 

^    YicBBe  AjwomLU 


L^eune. 

Bourbier. 

Bartbez,       Bour- 
geois (I)- 

Parrot,  Borchard, 
Galjr,    Pindrajr, 
Piim^%      Bayer 
(in),      Martin 
S'jlon. 

Gigon,      Genneil, 
Kajrer,   Martin' 
Solon,  11.  cc, 
;  Mignot,  Cliabrelv, 
j      Befzii. 


> 


t  of  Cuco^ 


Burtez,    Martin* 
Sokm. 

tUf.  xViL 
Manin'8</l/>n«  L  c, 

Taafli^b. 
V*TWftaiL 


i 


^    Tar ^^^AsvituL  -^A  JSfr^ip^^ifai  — 

|iS47  Hat €i  iSftf t Brkrj  Jltt/oA.  *#V 

yM^§l!Sammm  ^^^.^.^h^fgaimoA^ibmGm...     ^ifna^f     J^ywacn^  Bs^^^, 
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Tetr 


1849 


ff 

»» 
»> 

»» 

»» 

»» 


1850 
1851 


1853 


»9 


1853 


Departmoiit* 


Oise. 


Aisne  . 
Mame. 

Jura    . 


Place. 


Oompi^gne,  Chambly, 
Ac 


Seaion. 


Anthorttles. 


Denx-S^vres ... 
Haate-Sa6ne... 


Gkrs    . 
Yoxme. 


Bas-Bliin 
Menrthe.. 


Pa7-de-D6me.. 
Seine  inf^r 


Manche 


Somme 


Eare 


Jura 


Loz^re    .. 
Bas-Bhin 


In  general  diffadon... 

Suzanne,  Epemay, 
Fontenaj,  Ac 

The  vicinitj  of  Yerdtm 

A  few  commones  of 
the  Arrond.  of  D61e 

Several  places  in  the 
Canton  Niort    

A  Tillage  in  the  Can- 
ton Bray    

Anrond.  of  Condom . . . 


Tonnerre 


Andlan,  Nothalten,&o. 
Arrond.  of   Chateaa- 

Salins 

Moselle  iThionville 

Several  commnnes  ... 
Cailleville  (Arrond.  of 

Tvetot)  

Arrond.  of  Yalognes, 

<&c 

Carentan   

At  several  placesia  the 

Arrond  xloisel 

Loz^re    Arrond.     Florae     at 

several  places   

H^ranlt Arrond.  of  P^enas... 


Arrond.  of  B^ziers  ... 
Two  villaffos    in   the 

Arrond.  Bemay  ... 
One  village  in  Cant. 

Montmercy   

Arrond.  of  Mende 

Weyer 


Lons-le-Saolnier 


1854 

it 


M 


Jnra 

Bas-Rhin  lAltenweiler 

Haute-Mame  1 
Seine-Mame  ) 

Bas-Bhm  , 

Oise 


In  many  villages 

Diittlenheim 

In  considerable  diffu- 
sion  

Etrechy 


Aiame 

Vosges   Arrond.  NeufchlLteau 


Haute-Mame.. 


Hap 


At  many  places 


Tond.  of  Pesmes  ... 


} 


Sam.     C 
Spring 

s"      J 

Summer 


t» 


Spring 

Winter 
Spring 

Snmmer 
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Fouoart,  Yemueil, 
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BeveiU^  -  Pariae, 
Boinet^  Gudrin. 

Gn^rin. 

Gkiultier. 

Id. 

Id. 
Jafferschmidy 

Gaultier. 
Lachaise,  Badin  et 

Ssjzot. 
TtoSeb,  Bef. 


Simonin. 

Allaire. 

Nivet  et  Aguilhon. 

Lefebure. 
Gaultier   (U),    p. 

clxix. 
Id.»  p.  clxzi. 
Id.,  p.  cIttji,  Buo- 

quoy. 

Id.,  p.  clxv. 

Id.,  p.  clzxiv,  QtjxI' 

felt. 
Bernard. 

Gaultier  (III). 

Id. 

Marie. 

Stober  et  Tourdes, 

p.  414. 
Gaultier  (IV). 
Stober  et  Tourdea. 

Vergne. 

Stober  et  ToordeSi 


Summer 


»$ 


Barth  (I),  p. 
Ohalette. 
Destrem,  Jaoqiiot» 
Barth  (I),  p.  olzv^ 
Jaoquot^fbiMirt 
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Tev 


$9 

t» 
t> 
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Department. 


Place. 


i854|JiiTa 
Ib^6 


Haute-Gkronne 

|lx>z^ 

Aube  

C6te-d'0r  .... 


1855 


f> 


n 


Arrond.  of  D61e  

At   a    Monastery   in 

Viriville 

In  general  diffusion... 
Arrond.  of  MarrejolB 
In  general  diffasion... 
At  many  places   


Mame 

£#oire  

Meorthe.. 
Bas-Bhin 


w 
tt 


Jora    ... 
H^ranlt 


Season. 


•1857 

99 


Oharente 


Landes  

Hant.-Pyr6n6es 
Ba8s.-l7i'6n^ 


Arrond.    of    Chalons 

and  Epemay 

A  Tillage  in  Montbri- 

Bon 

Arrond.  of  Ch&teau- 

Salins  and  Lnneville 
Mutzig    and   Oanton 

Molsheim  

Longwy  and  Chaussin 
Arrond.  of  B^ziers  and 

Montpellier  

Three  villages  in  the 

Arrond.  of  Cognac 
In  many  villages  .... 
Arrond.  of  Bagn^res 
At  many  points   .... 


Anthoritiea. 


i856|Ba8-Ehin 
Loz^re    .. 


Indre-Loire 
Ni^vre    


1859 
i860 

1861 
1864 

1865 
1866 

»» 
tt 
tf 

tt 
tt 

n 
tt 
tt 


Sa6ne-Loire 
Dordogne  .. 
Var 


Neuhof  

In  a  few  villages  of  the 

Arrond.of  Marvejols 

Arrond.  of  Tours 

Arrond.  of  Ch4teau- 

Chinon   

Arrond.  of  Lonchans 
Arrond.  of  P^rigneux 
Draguigan  k  vicinity 


Dordogne 
Ande  


Summer 

»> 

Spring 

Summer 


ft 
ff 

]  :  {, 

Sum.  k  Ant. 

Autumn 

Autumn 
Sum.  &  Ant 

Winter 
Spring 

Spring 


H^rault 


If 


Nontron 

Arrond.  of  Castelnau- 

dary    

St.  Chinian    

St.  Chinian    


ff 


Aisne "^ 

Pas-de-Calais 
Seine-et- 

Mame 

Lot 

Doubs 

Landes  

PuT-de-D6me. . 
Indre-et-Loire . 


In  34  villages 


In  one  village 
In  one  village 


1870  Haute-Garonne  In  several  villages 


Indre-et*Loire  .lAnond.  of  Tours 
i874|Fii7-d»JM  Mmont 


Summer 

Autumn 

Spring 

Summer 


ff 

Spring 
Summer 

Spring 

Winter 
Summer 

Spring 


Chauvin. 

Barth  (I)f  p.  obdi. 
Foucart  (U). 
Barth  (I),  p.  cLdv. 
Dechambre,Hullin 
Dechambre, 
Clausse. 

Barih(II),p.  clxiv. 

Id.,  p.  clviiL 

Id.,  p.  clxT. 
Stober  et  Tourdes, 

p.  414. 
Barth  (II),  p.  cliv. 

Id.,  p.  cxlvii. 

Id.,  p.  cxvi« 
Id.,  p.  clvi. 
Id.,  p.  cxcii. 
Id.,  p.  cxciii,  Hos- 

soutrot. 
Robert  (H). 

Bel.  xvi. 
Haime,  Meosnier. 

Duboz. 
Guillemont. 
Jolly  (I}. 

Bef.  zvii — Dumas, 
Boyer-Groubert. 
Jolly  (U). 


Galtier. 
Coural. 
Coural,  Briquet. 

Plouviez. 


Briquet. 


TeUhol. 

Meusnier. 

Nel6. 

Meusnier. 

Gsilhard. 

Mazuel. 
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According  to  the  above  table^  194  epidemics  of  miliaiy  fever 
bave  been  recognised  on  French  soil  within  the  period  from 
1 718  to  1874;^  of  these  the  larger  namber  have  been  limited 
to  a  single  village  or  to  a  few  localities^  while  others  have 
been  prevalent  over  wider  areas^  spreading  even  over  whole 
districts  or  departments^  and  by  their  coincidence  in  time, 
particularly  in  the  years  1832,  1842,  1849,  1853,  1854,  and 
1855,  they  have  imparted  a  pandemic  character  to  the  disease. 
The  incidence  of  these  194  epidemics  proves,  however,  that 
some  parts  of  the  country  have  been  peculiarly  subject  to  the 
malady,  in  contrast  to  others  which  have  remained  free. 
Thus  we  find  that  out  of  the  eighiy-nine  departments  (not 
counting  Nice,  Savoy,  and  Corsica),  there  have  been  fifty-five 
affected  by  the  disease  hitherto  ;  in  twenty-one  of  these  there 
has  been  only  a  single  epidemic,  in  six  there  have  been  only 
two  epidemics,  in  six  others  the  disease  has  been  a  good 
deal  more  prevalent  (Haute-Mame,  Loz^re,  Pas-de-Calais, 
Puy  de  Ddme,  Indre  et  Loire,  and  Haute-Garonne),  while  it 
has  broken  out  comparatively  often  in  fifteen  (Aisne,  Seine 
inf^r.,  Calvados,  Manche,  Somme,  Nord,  Mame,  Yosges, 
Jura,  Haute- Sadne,  Allier,  Seine-Mame,  Eure,  Ome,  Dor- 
dogne,  H6rault),  and  in  three  it  has  been  positively  endemic 
(Seine-Oise,  Bas-Bhin,  and  Oise).  If  now  we  place  together 
those  districts  that  have  been  attacked  with  especial  fre- 
quency, we  shall  find  that  the  disease  has  been  very  nearly 
confined  to  a  strip  of  territory  in  the  north-east  of  the  country, 
extending  from  Franche-Comte  through  Alsace,  Lorraine, 
the  northern  parts  of  Champagne,  Flanders,  Picardy,  He-de- 
France,  and  Normandy,  and  including  more  particularly  the 
departments  of  Jura,  Haute- Sadne,  Bas-Bhin,  Yosges,  Haute- 
Mame,  Mame,  Nord,  Pas-de-Calais,  Somme,  Aisne,  Oise, 
Seine-Mame,  Seine-Oise,  Seine,  Eure,  Seine  inffr.,  Ome,  Cal- 
vados, and  Manche.  One  hundred  and  twenty-six  out  of  the 
one  hundred  and  ninety-four  epidemics  have  occurred  within 
the  limits  of  that  region,  while  the  remaining  sixty-eight  have 
broken  out  (mostly  at  isolated  spots,  although  sometimes 
they  have  become  widely  spread)  in  a  few  regions  of  middle 

>  The  epidemic?  of  miliary  ferer  in  Alsace  and  Lorraine  having  occurred  at  ft 
time  when  tbeac  proTinces  were  itill  French,  I  have  connted  them  among  tk* 
epidemics  ohsenred  in  France. 
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and  Boathem  France^  particalarly  in  Anvergne^  in  the  adjoin- 
ing department  of  Allier^  in  the  Dordogne^  and  in  Poitou ; 
so  that  in  the  north-eastern  group,  including  the  three 
departments  specially  emphasised,  the  disease  may  be  said 
to  have  had  an  endemic  character. 


§  23.  Italian  Epidsmics. 

The  first  accounts  of  miliary  fever  in  Italy,  according  to 
the  writings  of  Fantoni  and  Allioni,  date  almost  from  the 
same  period  when  attention  was  first  called  to  the  disease  in 
France.  The  earliest  records,  relating  to  the  disease  in  1 7 1 5- 
1753  in  various  parts  of  Piedmont,  have  not  the  trustworthi- 
ness that  could  be  wished,  as  there  has  plainly  been 
a  confounding  of  exanthematic  typhus,' scarlet  fever,  and 
other  diseases  with  miliary  fever.  The  accounts  of  an  epi- 
demic in  1 755  at  Novara  {AUioni,  de  Augustinis)  may  be 
taken  as  referring  to  miliary  fever  with  more  certainty,  and 
still  more  so  the  statements  of  Damilano  as  to  the  wider 
extension  of  the  disease  in  Piedmont  in  1774.  Among 
later  accounts  of  the  miliary  fever  in  that  part  of  Italy,  there 
is  one  for  the  year  18 17,  when  it  broke  out  in  Novara  at  the 
end  of  summer  after  the  extinction  of  an  epidemic  of  typhus 
{Bamati),  and  for  the  years  1821-23,  when  it  attacked  several 
villages  in  the  province  of  Alessandria,  in  the  district  situated 
between  Sale  and  Camerane  {Dalmazzone),  When  and  to  what 
extent  miliary  fever  spread  from  the  Sardinian  territory  over 
other  parts  of  Upper  Italy  cannot  be  decided  with  certainty, 
from  the  scanty  and  in  part  hardly  trustworthy  records ;  it 
would  appear  that  the  disease  first  became  generally  prevalent 
there  towards  the  end  of  the  second  decade  of  the  nineteenth 
century.  Beyond  the  Sardinian  Kingdom  we  meet  with  the 
malady  first  at  Corregio  (Modena),  where  it  was  epidemic  in 
the  summer  of  1775  {Baraldi) ;  next  in  Venetia,  where  it  broke 
out  first  in  1790  at  Verona,  and  is  said  to  have  spread  thence 
westwards  {Pollini,  Arvedi)  ;  it  was  epidemic  at  Vicenza  in 
181 7,  somewhat  later  at  Treviso,  towards  the  end  of  the  fourth 
decade  at  Padua,^  still  later  at  Yenice  {Taussig),  while  in 

^  Lippich  CAdven.  MedirCIii  *  miliary  fever  as 

diieaae  unknown  tt  PfediM  ii" 
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several  districts  of  Friaul  it  had  been  observed  to  be  epidemic 
as  early  as  the  spring  of   1835  {Podrecca).     In  the  plain  of 
Lombardy  the  disease  appeared  first  at  the  beginning  of  the 
centnry  on  the  banks  of  the  Po  {Jemina),  especially  in  the 
district   of  Mantna^  afterwards   in  the  adjoining  district  of 
Brescia  {Menis  I,  p.  152)^  and  not  until  the  fifth  decade  did 
it  penetrate  to  Milanese  territory^  to  Pavia  {Pignacea),  and 
Cremona  {Tasscmi),     Thus,  a  small  epidemic  of  miliary  fever 
was  observed  by  Storti  in  the  summer  of  1844  in  the  village 
of  Pomponusio ;  it  was  prevalent  at  Pavia  in  the  hot  summer 
of  1846,  and  in  the  district  of  BorgosatoUo  (Mantua)  it  was 
observed  from  the  spring  to  the  autumn  of  1848  {Belpietro), 
In  1854  it  broke  out  as  an  epidemic  at  several  places  in  the 
province  of  Brescia,  and  it  reappeared  there  in  the  summer 
of  1856,  being  especially  malignant  in  Carpenedolo  {Ma/ra- 
gKo),     The  most  recent  accounts  of  miliary  fever  come  from 
Tuscany.     In  that  province  the  disease  showed  itself  first  at 
Florence  in  the  winter  of   1836-37,  according  to  Seitz^  who 
follows  Zink  ;  in  1843  ^^^  ^^44  ^^  broke  out  there  anew^  and 
two  years  after  it  spread  thence  to  Pisa,  Leghorn,  Poggibonzi, 
Fauglia,  and  other  places  {Tav^ssig),  since  which  time  it  has 
been  repeatedly  epidemic  in  those  parts,  particularly  in  1853 
at   Sangimignano   (Cantieri),  in    1854  at  Ponte  a  Cappiano 
{Tempesti)^  in  the  winter  of  1855-56  at  Poggibonzi  (Burresi) 
and  Fauglia  {Oattai),  and  in  1858  and   1859  again  at  Sangi- 
mignano  {Cantiert).     In  the  summer  of  1861  it  was  prevalent 
at  Dovadola,  imported,  as  Liverani  explains,  from  Terra«del- 
Sole,  after  having  been  epidemic  at  Forli  for  a  year  pre- 
viously; in  the  autumn  of  1872  the  sickness  wa^  observed, 
according  to  the  account  of  Borgi,  in  Galleno  (circondario  of 
SanMiniato),and  in  the  summer  of  1875  at  Isemia.     Fazio, 
to  whom  we  owe  the  account  of  the  last-mentioned  epidemic, 
.states  that  there  could  be  no  doubt  of  the  epidemic  preva- 
lence of  the  disease  in  the  Aemilia,  in  some  districts  of  Lom- 
bardy and  Piedmont,  and  particularly  in  Tuscany.     Whether 
^Central  and  Lower  Italy  have  hitherto  escaped  the  miliary 
fever  altogether,   I  have  not   been  able   to    decide.     The 
account  by  Palmieri^  of  a  presumed  epidemic  of  miliary  fever 

1  *  Belazione  e  icmplioe  curt  della  febre  migliore,  clie  ha  reputa  ia 
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4n  1804  at  Bevagna  (delegation  of  Perugia)  is  not  known  to 
me ;  according  to  the  sammary  of  it  by  Corradi^^  that  epi- 
demic was  in  nowise  concerned  with  the  disease  of  which 
we  are  now  speaking. 


§  24.  Othkb  Epidemics^  hostlt  Gkbman. 

Besides  France  and  Italy,  the  only  other  country  in  which 
miliary  fever  has  attained  the  importance  of  an  epidemic  disease 
is  Oermany,  and  particularly  its  south-western  divisions.  Dis- 
regarding the  altogether  ambiguous  accounts  of  "  Friesel  ^' 
•on  German  soil  during  the  i8th  century, — accounts  from 
which,  it  is  impossible,  as  we  have  seen,  to  obtain  at  the 
present  day  any  definite  notion  of  what  disease  they  had 
before  them — we  first  meet  with  the  disease  in  a  few  minor 
•epidemics,  as  at  Wittenberg  in  the  winter  of  1801  {Glaser, 
Kreysstg),  next  in  the  spring  of  1820  at  a  village  in  the 
neighbourhood  of  Bamberg  (Speyer),  and  at  the  small 
town  of  Giegen  in  the  Wiirtemberg  district  of  Heidenheim 
{Steudel,  p.  92),  and  in  the  summer  of  1825  in  a  few  parishes 
of  the  Bavarian  justiciary  district  of  Brding  {Seitz,  p.  334). 
The  first  accounts  of  a  wider  diffusion  of  miliary  fever  in 
Germany  date  from  the  period  between  1828  and  1836,  or 
from  the  time  of  the  more  general  prevalence  of  the  Suette 
miliaire  in  France,  and  the  first  outbreak  of  cholera  in 
Europe ;  and  during  that  period,  as  well  as  in  previous  years 
4md  subsequently,  it  was  in  the  southern  part  of  the  country, 
more  particularly  in  the  south-west,  that  the  disease  was 
found  to  be  especially  common  or  to  have  the  character  of  an 
^endemic.  In  Wiirtemberg,  miliary  fever  showed  itself  in  the 
spring  of  1829  at  Oeffingen  (Steudelfp.  77),  and  at  Ensingen 
(Schnurrer),  in  the  spring  of  1830  in  and  around  Mettingen 
[Steudel,  Mam),  in  the  winter  of  that  year  and  in  the  spring 
■of  1833  at  several  villages  in  the  district  of  Gmund  {Boden- 
muller  I),  and  in  the  winter  of  1832-33  in  the  district  ol 
Yaihingen  {Keyler).  In  Baden  it  broke  out  as  an  epidemic 
in  1828,  1833,  1835,  and  1836  at  several  places  in  the  circles 
of  Main  and  Tauber  (Bef.  XIX),  and  in  1839  at  Benchen 
^ 'AniifllidiikcpidMBfeMeontiBltalii^Jce^'FtrtoiT.    Bologna,  1877,  p.  568. 
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(Schaible).     In  Bavaria  it   was  prevalent  dnring  the  spring 
and  summer  of  1828  in  the  Roththal  (on  the  western  border 
of  the  circle  of  the  Upper  Danube,   Beth),  in  the  winter  of 
1833  in  several  villages  of  the  justiciary  district  of  Weilheim 
{Seitz,  p.  358),  and  in  May,  1834,  at  a  village  in  the  neigh- 
bourhood  of  Wiirzburg    {Fuchs).     In  the  years  following^ 
the  disease  was  again  not  uncommon,  in  the  above  localities, 
but  it  was  mostly  found  in  more  isolated  epidemics,  often 
limited  to  quite  small  areas;  thus,  in  February,    1837,  1* 
occurred  in   two  parishes   of    the  Wiirtemberg    district  of 
Gmiind  {Bodenmiiller  II),  in  the  spring  of    1838  at  Herlheim 
in  Lower  Pranconia  {8tahl),  and  in  1842  at  Passau  {Egger) ; 
but  it  was  especially  prevalent  in  the  summer  and  antomn 
of    1844,  when  it  spread  from  the  justiciary   province    of 
Neumarkt,  which  had  been  often  visited  by  it,  to  the  districts 
of    Miihldorf,    Altotting,     Vilsbiburg,    Brding,    Landshat, 
Dingoliing,  and  Landau,  over  a  hilly  tract  of  country  sixteen 
leagues  long  and  fourteen  broad,   situated  partly  in   Lower 
and  partly  in  Upper  Bavaria  {Seitz  II,  Ebersberger,  Egger). 
Besides  Wiirtemberg  and  Bavaria,  it  is  chiefly  in  some  of 
the    mountainous  parts    of    AiLstria   that    the   disease    has 
been  found  as   an  epidemic  from  time  to  time  during  the 
last  thirty  or  forty  years ;  thus,  in  Styria  in  the  summer  of 
1835  (Vest),  and  afterwards,  in  the  sixties,  in  the  Lasnizthal, 
where  accounts  make   the  disease  to   be  quite  endemic  in 
several  of  the  hilly  parts  {Macher) ;  further,  in  Upper  Austria 
in  the  summer  of   1836,  in  the  spring  of    1839   at  Tamow 
in  Gralizia  {Kellermann),  and  in  a  few  of  the  mountain  hamlets 
of  the  Saaz  circle  in  Bohemia  (Muller),  and  more  recently,  in 
the  autumn  of  1859,  in  the  small  town  of  Ybbs  in  the  circle 
of    the    Wiener  Wald    (Masarei).     In    the    epidemiological 
records  of  Central  and  Northern  Germany,  mention  is  indeed 
often  made  of   "Priesel^*  and  epidemics  of   the  same,  but 
besides  the  small  epidemic  at  Wittenberg  in   1801   already 
referred   to,  only  a  few  of  them  can,  on  the  evidence,  be 
assigned  a  place  in  the  history  of  miliary  fever.      Such  were 
the  outbreaks  in  a  village   near  the   town  of  Meiningen  in 
the  summer  of    1833  (Jahn),   in  the  Kalau  circle,  province 
of    Brandenburg,  in    the  autumn  of    1838   {Roedenbak),    in 
the  small  town  of  Frauenstein  in  the  Saxon  Erzgebirge  in 
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the  winter  of  1839,^  and  finally^  in  the  winter  of  1849  in 
the  village  of  Wegeleben,  circle  of  Oschersleben  {Andreae). 
To  these  few  data  may  be  reduced  all  that  is  known  of  the 
occnrrence  of  the  disease  in  Germany. 

The  accounts  of  miliary  fever  in  Switzerland  which  have 
come  down  from  the  middle  of  last  centnry  are  highly  uncer- 
tain^' and  equally  unauthentic  are  the  statements  of  French 
newspapers  as  to  the  occurrence  of  the  disease  in  1849  in 
Biscaya^  Spain.  So  that^  in  addition  to  France,  Italy,  and 
Southern  Oermany,  we  find  on  the  soil  of  Europe,  as  well 
as  on  the  globe  generally  in  so  far  as  its  conditions  of  disease 
are  known  to  us,  only  one  point  where  miliary  fever  has 
attained  a  degree  of  importance,  and  that  but  a  slight  one, 
viz.  Belgium,  The  disease  appeared  there  first  in  1838  in  a 
few  communes  of  the  Hennegau,'  next  in  1849,  along  with 
cholera,  at  Liege,  Namur,  and  in  the  vicinity  of  Mons 
[Leynseele) ,  the  year  after  at  Hotton  in  Luxembourg 
(PHermUie),  and  finally  in  1866,  again  in  conjunction  with 
cholera,  in  epidemic  diffusion  throughout  many  parts  of 
Luxembourg  (Ref.  XVIII). 


§  25.  Limited  Assa. 

Few  of  the  acute  infective  diseases  have  been  so  narrowly 
circumscribed  in  their  geographical  distribution  as  miliary 
fever.  Even  within  those  narrow  limits  the  disease  has  been 
mostly  epidemic  at  scattered  points  only,  or  confined  to  a 
single  village  or  a  group  of  villages,  seldom  spreading  over 
wider  circles  or  over  large  tracts  of  country.  This  behaviour 
of  miliary  fever  comes  out  most  clearly  in  Germany  and 
Belgium  ;  in  Italy  also,  if  one  may  judge  from  the  very  in- 
complete data  at  our  service,  the  disease  appears  to  have  been 
commonly  prevalent  in  isolated  or  somewhat  restricted  epi- 
demics. In  France  alone  has  it  overrun  wide  districts  in 
certain  years;  as  in  1757-62  in  Lower  Auvergne,  1772-73  in 
Provence,  1821  in  the  departments  of  the  Oise  and  Seine-et- 

1  '  Phynkfttsberieht  im  Kdnigreich  Sachsen,'  1839,  p.  69;  1840-41,  p.  163. 

*  See  eepecially  AUioni  (Gemum  tnuisl.),  p.  19. 

>  Heynne, '  Topogr.  m&L  de  la  Belgiqve,'  1865,  p.  234. 
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Oise^  1832  in  the  Pas-de-Calais,  Seine-et-Oise,  Oise,  Haute- 
Mamej  Haate-Sadne,  and  Dordog^e;  1841-42  in  tbe  Dor- 
dogne,  Charente,  Gironde,  Tam-et-6aronne,  Jnn^  Deux- 
Sevres,  and  Haate-Sadne  ;  bnt  particalarly  in  1849,  1853-55, 
and  1866,  when  the  spread  of  miliary  fever  over  a  great  part 
of  France  gave  the  disease  almost  a  pandemic  stamp. 


§  26.  A  Disease  of  Short  Duratiov. 

This  character  of  limited  diffusion  in  most  of  the  mfliary 
fever  epidemics,  has  its  counterpart  in  their  strikingly  short 
duration,  wherein  they  correspond  exactly  to  the  English 
sweating  sickness,  and  strongly  remind  os  of  inflnenssa  and 
dengue.  The  mean  duration  of  epidemics  of  miliary  fever  at  a 
given  place  has  amounted  to  three,  or  at  the  most  four  weeks, 
and  not  unfrequently  it  has  not  exceeded  a  space  of  seven  or 
fourteen  days.^  Even  in  those  cases  where  the  sickness  was 
protracted  over  two  or  even  three  months,  it  usually  happened 
that,  during  the  first  weeks,  only  a  case  showed  itseU  here 
and  there,  then  all  at  once  a  large  number  of  persons 
would  sicken,  the  epidemic  quickly  reaching  its  height  and  as 
quickly  subsiding ;  so  that  the  duration  of  the  disease  in  its 
proper  epidemic  prevalence  was  in  ^t  limited  to  some  two, 
three,  or  four  weeks,  while  there  was  a  further  considerable 
period  in  which  single  cases  occurred  here  and  there  until  the 
outbreak  came  to  an  end.' 

^  The  epidemic  of  1833  in  the  neighbonrhood  of  MeiniDgen  lasted  eight 
days,  that  of  1843  at  Oeipolaheim  ten  days,  and  those  of  1801  at  Wittenberg  and 
1 85 1  at  Bnsson  (Htenit)  fourteen  days. 

'  Thus,  we  read  in  the  account  by  Pajol  (1.  c),  p.  374:  *' There  is  another 
pecoliarity  presented  by  oar  epidemic,  which  does  not  appear  to  hare  been 
obterred  elsewhere  in  so  marked  a  manner.  In  the  towns  to  which  the  miliary 
epidemic  trayelled,  one  met  at  first  with  a  few  individuals  here  and  there  who 
had  the  disease  sporadically.  But  the  moment  the  sickness  became  truly  epidemic, 
people  beg^n  all  at  once  to  be  laid  up  with  it  by  the  hundreds  every  day,  tbe 
number  attacked  within  the  twenty-f  our  hours  being  greater  every  day  for  the  first 
few  days.  After  six  or  seven  days  the  daily  number  of  subjects  attacked  began  to 
diminish,  and  went  on  decreasing  for  six  or  seven  days  longer,  so  that  at  the  end 
of  fifteen  or  sixteen  days  the  miliary  fever  ceased  to  be  epidemic  and  resumed  its 
sporadic  course  as  at  first."  Precisely  the  same  sequence  of  events  marked  tbe 
epidemic  of  1833  in  the  department  of  the  Seine^t-Oise,  and  also  that  of  1859 
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Among  those  epidemics  wherein  the  disease  had  attained  a 
somewhat  wider  diffusion  over  large  areas^  there  have  been 
many  differences  noticed  in  its  manner  of  beginning  and  of 
spreading,  as  well  as  in  the  length  of  time  that  it  has  con- 
tinued to  spread.  It  wonld  not  unfrequently  happen  that 
many  villages  within  a  certain  radius  would  be  attacked  by 
the  disease  all  at  once ;  another  time  the  sickness  would 
spread  to  various  sides  along  the  radii^  and  as  if  from  a 
centre^  but  without  attaining  an  equal  speed  in  all  these 
several  directions^  or  travelling  equally  far;  in  still  other 
cases^  the  diffusion  has  taken  place  by  leaps  and  bounds ; 
or  finally^  the  epidemic  has  travelled  quickly  in  a  particular 
direction^  then  remained  stationary  for  a  time^  and  after  a 
considerable  interval  again  travelled  forwards^  or  it  might  bo 
backwards.  Thus^  ta  take  the  example  of  the  epidemic  of 
1841  in  the  Dordogne^  the  disease  appeared  first  in  June  in 
the  arrondissement  of  Nontron^  in  the  north-west  of  tho 
department,  and  from  there  it  spread  in  a  south-easterly 
direction  to  Mareuil  and  as  far  as  the  Drdne,  appeariug  tho 
same  month  in  a  few  communes  on  the  left  bank  of  tho 
stream,  although  in  very  mild  form ;  but  in  July  the  miliary 
fever  broke  out  in  somewhat  malignant  form  in  localities 
that  had  hitherto  remained  exempt,  and  it  now  travelled 
very  slowly  in  a  southerly  direction,  so  that  at  P6rigueux, 
the  most  southern  of  the  places  invaded  by  tho  epidemic,  tho 
first  cases  occurred  at  the  beginning  of  September,  tho 
height  of  the  epidemic  fell  in  the  middle  of  that  mouth,  and 
the  end  of  it  in  the  first  days  of  October. 

A  very  striking  contrast  to  this  narrow  limitation  which 
miliary  fever  has  usually  been  subject  to  in  its  epidemic 
prevalence  in  time  and  place,  is  presented  to  us  in  thfi 
remarkable  extent  that  the  epidemic  frequently  attains  vn  the 
places  which  it  visits,  an  extent  in  some  cases  so  considerable 
that  influenza  alone  of  common  epidemic  disease  affords  an 
analogy.  Thus  Pujol  states  that  in  the  epidemic  of  miliary 
fever  in  1 782  throughout  part  of  Languedoc,  the  number  of 
the  sick  amounted  to  30,000;  in  the  epidemic  of    1772  at 

at  TMm;  the  latter  lasted  from  the  15th  September  to  the  jitt  of  December, 
\nt,m  Mamm  remarksyby  fv  the  larger  Dumber  of  cafet  oeeumd  ia  ths  period 
horn  tlw  lit  to  the  15th  October. 
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Forcalquier  (Provence),  with  a  popalation  of  2000,  there 
were  1400  cases^  or  75  per  cent. ;  and  at  Bnsson  (H6rault) 
in  1 85 1,  almost  the  whole  population  (or  800  out  of  1000) 
Were  attacked  by  the  disease  in  a  space  of  two  weeks.  A 
rate  of  sickness  of  25  to  30  per  cent,  of  the  whole  popula- 
tion has  often  been  observed ;  the  average  numbers  attacked 
in  miliary  fever  epidemics,  so  far  as  we  can  judge  from  the 
data  before  us,  may  be  put  at  10  to  20  per  cent,  of  the 
population;  while  at  the  same  time  there  have  been  not 
unfrequently  epidemics  with  a  sick  rate  of  not  more  than  2 
to  9  per  cent. 

Not  less  great  than  these  variations  in  the  ratio  of  sick- 
ness in  epidemics  of  miliary  fever,  have  been  the  fluctuations 
in  the   mortality  of   the   disease  at  various  times   and    in 
various  places.     Miliary  fever  in  general  is  to  be  accounted 
a  disease    seldom  fatid,  and  not  a  few  epidemics  can  be 
adduced  in  which  the  mortality  was  zero ;  such   were  the 
outbreaks  in    1821  in  the   Seine-et-Oise,    1849  in  the  Oise, 
1 85 1  atBusson  (H6rault),  1853  at  Boulogne  (Haute-Mame), 
1854  in  the  Vosges  and  Haute-Mame,  and  1855  at  Cognac 
(Gharente).     In  others  the  mortality  has  amounted  to  not 
more  than   i   to  5  per  cent,  of  the  sick;  as  in  1821   in  the 
Oise,  1842  in  the  Dordogne  and  most  parts  of  the  Lot-et- 
Oaronne,  1851  in  Carentan,  and  in   1855  in  the  arrondisse- 
ment  of  Bagneres.     On  the  other  hand,  we  know  of  not  a 
few  epidemics  in  which  the  mortality  reached  the  figure  of  6 
to   13  per  cent.,  notably  in   1812  in  the  Bas-Bhin,   1832-33 
in   the    Seine-et-Oise,   1839  in  the   Seine-et-Marne,   1841  in 
the  Dordogne,  1849  **  Niort,  Ddle,  &c.,  1851  at  Florae,  i860 
at  Draguigan,  1854  at  Ponte  a  Capiano,  1801  at  Wittenberg, 
and    1844    in    Bavaria.     Finally,    there   are    a   number  of 
statistical  facts  showing  a  mortality  of  15  to  30  and  even  up 
to  50  per  cent,  of  those  attacked  by  epidemic  miliary  fever ; 
but  that  proportion  is  obviously  exceptional,  and  it  has  been 
found   most   frequently  where   the  epidemic  has  been  very 
limited  in  extent. 
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unaffected ;  it  was  remarked,  further,  that  miliary  fever  often- 
occurred  at  Cusset,  situated  in  a  damp  valley;  and  it  was 
shown  that  the  epidemic  of   1782  in  Languedoc  travelled 
exclusively  along  the  Canal  du  Midi,  and  that  the  sickness 
of  1772  and   1773   in  Provence,  as  well  as  that  of  1812  in 
Alsace,  was  confined  to  deep  and  damp  valleys,  in  the  one 
case  of  the  Alps  and  in  the  other  of  the  Yosges,  the  high 
and  airy  localities  having  been  affected  very  little  or  not  at 
all.     When  the  disease  was  prevalent  in   the  vicinity   ot 
Bamberg  in  1820,  attention  was  directed  to  the  low  and  damp 
situation  of  the  locality  attacked ;   in  the  Roththal  in  1828 
the  epidemic  was  restricted  to  the  low-lying  and  marshy 
villages,  while  the  high  ground  escaped.     The  outbreak  of 
miliary  fever  in    1829    at    Ensingen   was  preceded    by  an 
inundation  of  the  marshy  region.     The  situation  of  Herlheim, 
where  the  disease  broke  out  in  1838,  is  a  wet  moor.     Barthe^ 
found  in  the  epidemic  of  1839,  in  the  canton  of  Rebais,  that 
the  villages  situated  in  a  close  valley  much  subject  to  inunda- 
tions were    principally  affected.     It   was  proved  that    the 
sickness  of   1841  in  the  Charente  was  particularly  prevalent 
on  the  marshy  banks  of  the  Lione,  and  that  it  decreased  in  the 
extent  of  its  diffusion  and  in  its  severity  the  farther  inland 
it  travelled.     When  it  was  prevalent  in  Bavaria  in  1844,  it 
spared  the  lofty  and  dry  situations  and  confined  itself  princi- 
pally  to  the  long  valleys,  damp,  marshy,  or    boggy,   and 
enclosed  by  a  circle  of  hills.     In  like  manner,  in  the  epi- 
demics of   1844  and  1849  ^^  ^^3  department  of  the  Oise,  it 
was    principally    the    damp    and    marshy   places  that  were 
visited  ;  and  the  same  etiological  factor  was  conspicuous  in 
the   1849  epidemic  at  Thionville  and    around  Yesoul,  and 
again  in  1851  at  Carentan,  in   1856  at  Neuhof,  in   i860  in 
Belgium,  where  the  places  affected  by  the  inundations  of  the 
Ourthe  were  attacked  first,  and  in   1859  at  Ybbs  where  it 
was  again  the  lower  parts  of  the  town,  damp  and  exposed 
to    frequent    inundations,   that    suffered,  along  with    some 
adjacent  villages  situated  in  wet  meadows.     In  the  depart- 
ment of  the  Puy-de-Ddme  the  villages  to  suffer  most  were 
those  occupying  the  water-logged  banks  of  the  Limange,  and 
in  fact  the  outbreak  of  the  disease  was  usually  preceded^, 
especially  in  the  epidemic  of  1866  at  Davayat  and  in  that  of 
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endemic  disease^  a>s  it  does  in  the  former  class  of  localities. 
The  disease  has  been  prevalent  repeatedly  in  commones 
distinguished  by  their  cleanliness,  the  adequate  ventilation 
of  their  streets  and  houses,  the  well-being  and  sobriety  of 
life  of  their  inhabitants  and  by  other  favouring  hygienic 
factors,  whilst  other  communes  near  them,  and  far  inferior 
to  them  in  all  hygienic  matters,  have  escaped.  Wherever  it 
has  appeared,  it  has  attacked  rich  and  poor  in  equal  propor- 
tions ;  it  has  indeed  happened  not  rarely  that  the  proprietary 
class  has  furnished  a  larger  contingent  of  the  sick  than 
those  suffering  from  scarcity  and  want,  as,  for  example, 
in  the  first  Italian  epidemics,  in  those  of  Strasburg  in 
1734,  Novara  in  18 17,  the  department  of  the  Oise  in  18 12, 
the  Dordogne  in  1842,  Poitiers  in  1844,  the  departments  of 
the  Somme,  Seine-et-Oise,  and  others  in  1849,  and  at 
Peronne  in  1851.  Aggregation  of  large  masses  of  people 
in  narrow  and  ill-ventilated  spaces,  such  as  barracks, 
prisons,  hospitals,  schools,  and  the  like,  so  far  from  proving 
favorable  to  the  development  and  diffusion  of  miliary 
fever,  would  even  appear  to  have  exerted  an  antagonistic 
influence.  Thus  Parrot^  says  of  the  epidemic  of  1841  in  the 
Dordogne :  ''  Observation  has  shown  in  the  clearest  way  that 
the  more  the  individuals  were  crowded  together,  the  smaller 
was  the  proportion  of  cases  and  the  less  serious  their  type. 

At  P^rigueux,  all  the  establishments  with  a  large 

number  of  inmates  were  spared  :  the  barracks,  in  which  two 
batallions  were  usually  quartered,  were  without  a  single 
patient ;  the  college,  where  the  vacation  did  not  begin  until 
after  the  first  eight  days  of  the  epidemic,  had  not  a  single 
pupil  attacked ;  and  in  the  prisons,  which  usually  contained 
100  to  120  persons,  there  were  only  three  cases  of  the  mildest 
kind.'*  To  the  same  effect  Gaillard^  speaks  of  the  epidemic 
of  1 844 in  Poitiers  :  ''Neither  the  inmates  of  the  hospitals,  or 
of  the  garrison,  nor  the  applicants  for  public  charity,  wore 
affected  by  it ;  well-to-do  workmen,  and  persons  belonging 
to  the  rich  bourgeoisie,  and  to  the  tradesmen  class,  were  the 
sole  victims  of  the  epidemic."  In  like  manner,  Bucquoy 
says  of  the  epidemic  of  1851  in  the  department  of  the 
Somme :    *'  The  miliary  fever  had  this  peculiarity,  that  it 

>  L.  c.,p.  191.  2  L.  c,  p.  51. 
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showed  iteelf  to  be  most  eerere  wherever  the  hygienic  con- 
ditions appeared  to  be  the  most  favorable." 

§  30.  A  Specific  Infection  :  Hblations  to  otheb  Diseasxs. 

There  is  complete  nnaaimitj  among  observers  as  to  the 
specific  character  of  the  process  of  miliary  fever ;  but  the 
views  begin  to  diverge  npon  the  question  whether  it  is  a 
peculiar  gpecijie  morbid  poison  that  we  have  to  deal  with,  or 
whether  the  poison  ia  to  be  regarded  merely  sa  a  modifier- 
tion  of  the  marsh  miaem,  that  is  to  eay,  malaria.  The 
supporters  of  the  latter  opinion  seek  to  establish  it  by  means 
of  evidence  that  miliary  fever  is  especially  common,  as  we 
have  already  seen,  on  marshy  and  malarious  eoil,  that  a 
remittent  type  has  been  often  observed  in  the  course  of  the 
disease,  and  that  the  use  of  quinine  in  such  cases  has  had  a 
good  effect.  An  impartial  estimate  of  the  facts  already 
adduced  in  detail  makes  it  at  least  highly  probable  that 
oopions  saturation  of  the  ground  bronght  about  by  heavy 
atmospheric  precipitations  or  by  inundations  is  an  esEential 
factor  in  the  production  of  miliary  fever,  and  that  under  these 
circnmstances  there  may  be  processes  set  up  within  or  npon 
the  soil  which  stand  in  some  relation  to  the  development  or 
cnltivation  of  the  morbid  poison,  the  disease  being  in  this 
respect  allied  to  yellow  fever,  to  cholera,  to  typhoid,  and, 
indeed,  to  the  malarial  diseases  themselves.  But  as  we  are 
in  no  wiae  justified  in  concluding  that  there  is  an  identity  of 
the  morbid  poison  underlying  all  those  diseases  because  tlicy 
have  one  etiological  factor  in  common,  so  there  is  just  as 
little  reason  to  conclude  for  the  identity  of  malarial  disease 
and  miliary  fever.  With  all  the  extensive  diffasiou  which 
the  latter  has  attained  in  France,  it  is  precisely  the 
great  mareby  and  malarious  regtona  of  tho  country  at  the 
estuaries  and  in  the  luwtir  bastus  of  tlio  Loire,  Garonne, 
and    llhone,   thiit   havn    r.-^'-n'.n'r"'  ■    'i,..'  .■.,n,!,i.    from 

or  been  ruroly  visited   ''^    ■  1  ^44  in 

Poitiers,  the  townittelf  ?■  lidgo, 

iDgetbor  wiih^flfl^^^^^^^^^^ 
whilu  tlio  vng^^^^^^^^^^^ 

■  ■■   Jf'jrault,  in 
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which  miliary  fever  has  been  often  epidemic,  are  compleM 
free  from  malaria,  according  to  the  testimony  of  Conral,  Ber- 
nard, and  others.  In  the  epidemic  of  1 84 1  in  the  Dordogne, 
it  was  actually  in  the  elevated  regions  with  a  chalk  bottom  that 
the  disease  was  prevalent,  while  the  adjoining  swampy  dis- 
tricts were  unaffected ;  and  although  several  chroniclers  of 
the  epidemic  of  1849  in  the  department  of  Gers  would  make 
out  the  malarious  soil  of  that  tract  of  country  to  be  the 
cauee  of  the  diseaso,  still  we  cannot,  in  justice  to  facta,  over- 
look the  question  why  the  marshes  of  Gascony,  abounding  in 
malaria,  were  for  more  than  a  century  free  from  miliary 
fever,  and  on  the  whole  so  little  visited  by  it  when  the 
disease  did  at  length  break  out.  The  distribution  of  the 
disease  also  in  Italy  and  Germany  tells  against  the  view 
here  referred  to.  In  the  former,  it  is  precisely  the  most 
intense  foci  of  malaria  on  the  swampy  banks  of  the  Po, 
especially  the  notorious  marsh  districts  of  Ferrara  and  Co- 
macchio  at  the  river  mouth,  that  have  been  least  visited  by 
miliary  fever.  In  Germany,  again,  the  disease  has  been 
prevalent  almost  exclusively  in  those  districts  which  must 
be  counted  among  the  least  malarious  in  the  whole  country. 
The  remittent  type  of  the  morbid  process,  which  has  been 
sometimes  observed,  will  hardly  justify  the  conclusion  as  to 
the  malarious  nature  of  the  disease  ;  still  less  the  good  effect 
of  treating  with  quinine,  which  has,  besides,  been  questioned 
by  many. 

Of  the  nature  of  the  morbid  poison  itself,  we  are  not  able  to 
form  an  opinion,  and  equally  little  are  we  able  to  determine  the 
influences  upon  which  depend  modifications  in  the  course  of 
miliary  fever  epidemics,  and  above  all,  the  amount  of  sickness 
and  mortality  in  them.  In  many  cases,  the  reason  for  the 
malignant  character  of  the  epidemic  is  to  be  looked  for  in  an 
unsuitable  therapeutic  or  dietetic  practice,  particularly  in  an 
irrational  diaphoretic  method ;  but  in  many  other  cases,  this 
reason,  often  dwelt  upon  in  too  one-sided  a  manner,  does 
not  suffice  to  explain  why  the  epidemic  grows  apace  and  why 
the  sickness  becomes  of  a  more  severe  type.  We  are  brought 
to  a  standstill  here  at  those  same  confines  of  knowledge  which 
mark  the  limit  of  our  progress  in  the  study  of  many  other 
iofeotive    diseases — I    mention    only   scarlet    fever — and   in 
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forming  a  conclusion  on  this  matter  we  shall  have  to  accept  for 
the  present  the  position  of  Bncquoy :  ^^  In  the  case  of  this 
as  of  most  other  epidemic  maladies,  everything  is  still  mystery 
to  us ;  after  so  many  ages  spent  in  research  of  every  kind, 
we  are  still  no  farther  forward  than  the  quid  occuUum,  quid 
divinum,  of  the  father  of  medicine/' 


§  31.  Question  of  rrs  Cohhunicabilitt. 

The  question  of  the  contagiousness  or  communicahility  of 
miliary  fever  has  been  the  occasion  of  lively  controversies 
among  French  and  Italian  physicians.  The  reasons  that 
have  led  Schahl  and  Hessert,  fiayer,  Loreau,  Bucquoy, 
Bobert,  and  others  to  answer  this  question  in  the  affirmative 
are  based  chiefly  upon  the  observation  often  made,  that 
after  one  person  has  sickened  of  miliary  fever,  it  is  usual  for 
the  other  members  of  the  family  to  take  the  disease  very 
soon,  that  in  many  cases  the  friends  who  have  hastened  to 
take  care  of  the  sick  have  become  victims  of  the  malady, 
and  that  in  such  cases  tbe  progress  of  the  sickness  from 
house  to  house  can  be  followed,  foci  of  disease  being  not 
unfrequently  established  from  which  the  epidemic  spreads 
or  radiates.  Foucart,  who  has  taken  the  side  of  the  con- 
tagionists,  though  not  altogether  definitely,  thinks  that  an 
additional  argument  may  be  found  for  this  opinion  in  the 
analogy,  as  he  supposes,  between  miliary  fever  and  the  triad  of 
acute  exanthemata — smallpox,  scarlet  fever,  and  measles. 
The  anti-contagionists,  on  the  other  hand,  have  pointed  to  the 
uniformly  negative  result  of  the  experiments  instituted  by 
several  physicians  (Parrot,  Borgi,  and  others),  to  inoculate 
with  the  contents  of  the  miliary  vesicles,  which,  however, 
proves  nothiug  as  to  the  non-contagious  nature  of  the 
disease,  inasmuch  as  the  morbid  poison  may  possibly  reside 
in  other  secretions.  They  have  further  dwelt  upon  the  com- 
paratively rare  occurrence  of  the  disease  in  large  towns,  upon 
the  more  or  less  complete  exemption  from  it,  within  the 
affected  localities,  of  masses  of  people  crowded  together, 
the  protection  being  in  no  wise  due  to  isolation,  and  finally, 
upon  the  circumstance  adduced  by  many  observers  in  favour  of 
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their  view,  that  the  children  have  for  the  most  part  remained 
healthy  notwithstanding  their  close  intercourse  with  sick 
members  of  the  family,  and  that  in  innumerable  cases  the 
malady  has  not  extended  beyond  one  place,  although  that 
had  been  in  free  communication  with  the  whole  neigh- 
bourhood. K,  then,  we  have  regard  to  the  mode  of  out- 
break and  course  of  the  epidemic  at  particular  places,  a>s  it 
has  been  described  above,  and  to  the  manner  of  its  diffusion  on 
a  large  scale,  there  would  seem  to  be  the  best  reason  for 
doubting  the  contagiousness  or  communicability  (''trans- 
mission infectieuse,"  as  Poucart  cautiously  expresses  it)  of 
miliary  fever  in  general. 

« 

§  32.  Identity  of  Miliaby  Fever  with  the  English  Sweatino 

Sickness. 

A  retrospect  of  the  history  of  the  English  sweat  and  of 
the  miliary  fever,  as  here  traced,  leaves  no  doubt  in  my  mind, 
of  the  close  relations  between  the  two  diseases.  Common 
to  both  are  the  sudden  occurrence  and  the  short  duration 
of  the  epidemic,  its  prevalence  in  summer  and  autumn,  the 
dependence  of  its  origin  upon  the  above-mentioned  states  of 
weather  and  corresponding  states  of  the  soil,  the  often 
observed  immunity  from  it  which  the  proletariat  enjoys,  the 
explosive  outbreak  of  the  disease,  particularly  in  the  night* 
time,  the  pronounced  nervous  symptoms  as  seen  in  the 
phenomena  of  anxiety,  palpitation,  want  of  breath  (even  to 
the  extent  of  asphyxia  and  the  like)  the  profuse  sweats — ^the 
true  signum  pathognomonicum — the  exanthem,  which  is  for 
the  rest  as  little  constant  in  miliary  fever  as  in  the 
sweating  sickness,^  the  frequent  occurrence  of  relapses,  the 
fatal  termination  ushered  in  by  almost  identical  phenomena,, 
and  finally,  the  injurious  effects  of  the  diaphoretic  treatment. 
If  there  is  any  doubt  left  of  the  close  connexion  between  the 
two  diseases,  it  may  be  dispelled  by  recounting  the  history  of  a 

^  I  leave  it  undecided  whether  the  occurrence  of  an  exanthem  in  the  sweating 
sickness  was  actoally  so  rare  as  the  scanty  notices  of  it  would  lead  one  to  suppose; 
whether,  indeed,  it  had  not  rather  escaped  the  attention  of  observers  who  had 
not  looked  for  it,  and  escaped  their  notice  all  the  more  that  an  examination 
of  the  skin  had  been  for  the  most  part  omitted  for  fear  the  patient  should  take 
cold. 
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Blight  epidemic  of  miliary  fever  in  the  antumn  of  1802  at  the 
small  Bavarian  town  of  Bottingen ;  not  only  the  internal  or 
pathological  affinities  of  the  two  diseases,  but  also  the  exterior 
or  epidemiological  are  broaght  out  by  it  in  so  striking  a  way 
that  we  might  reckon  this  Rottingen  epidemic  as  belonging 
in  an  equal  degree  to  the  modem  epidemics  of  miliary  fever  of 
a  malignant  type,  and  to  the  older  form  of  the  disease,  the 
English  sweating  sickness. 

The  sickness  broke  out,  according  to  the  account  given 
of  it  by  Sinner,^  in  the  end  of  November,  after  a  long 
tract  of  rainy  weather  following  upon  a  hot  and  dry 
summer;  it  lasted  not  quite  two  whole  weeks,  and  was 
strictly  confined  to  the  town,  all  the  country  round  having 
been  entirely  exempt.  In  this  outbreak,  as  in  others,  it  was 
chiefly  strong  people  in  the  flower  of  their  age  that  were 
attacked  and  prostrated,  while  the  aged  and  the  poorer  class 
of  people  enjoyed  a  high  degree  of  immunity. 

The  onset  of  the  disease  was  sudden,  with  palpitation,  pain  in  the 
back  of  the  neck,  and  prof  ase  sweats ;  in  cases  that  ran  an  unfayorable 
oonrse,  there  occurred  "  convulsive  trembling  of  the  whole  body,  swoon- 
ing, and  torpor,"  whereupon  death  followed,  mostly  within  the  first 
twenty-four  hours.  Besides  the  palpitation  accompanied  by  a  feeling 
of  anxiety,  want  of  breath  was  always  observed.  In  the  less  severe 
cases,  the  nervous  phenomena  went  off,  and  only  the  sweating  con- 
tinued, sometimes  with  the  addition  of  exanthemata  of  various  kinds 
(•*  blebs,  spots,  or  miliary  papules "),  while  the  secretion  of  urine  was 
mostly  suppressed.  Such  cases  would  usually  end  fatally,  if,  as  not 
nnfrequenUy  happened,  there  was  a  relapse  of  the  severe  symptoms 
already  described.  When  the  issue  was  towards  recovery,  the  per- 
spirations diminished  gradually  up  to  the  sixth  day,  after  which  the 
patient  entered  upon  convalescence  in  a  state  of  great  weakness. 

The  mortality  at  the  beginning  of  the  epidemic  was 
appalling;  and,  as  in  other  instances,  it  was  materially 
assisted  by  the  mistaken  diaphoretic  treatment :  it  is  in  fact 
an  open  question  whether  that  was  not  the  sole  cause  of  the 
excessive  death-rate.     The  observer  to  whom  we  owe  the 

1  « Darstellnng  eines  rheumatigchen  Schweissfiebers,  welches  zn  ende  November, 
1802,  in  dem  cburfurstlich-wurzburgischen  Stadtchen  ROttingen  a.  d.  Tanber 
endemisch  lierrschte,'  Wurzbirrg,  1803.  An  exact  reprint  of  this  short  but 
interesting  tract  will  be  found  in  the  collection  of  Hooker's  epidemiological 
works  edited  by  me  (Berlin,  1865,  pp.  338 — 348). 
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Dome,'  (Jard/  and  Hfirault.'  In  the  year  1853  the  two  diseases 
again  occurred  epidemically  side  by  side^  in  the  departments 
of  Hante-Mame  and  Seine-et-Mame,  and  in  like  manner  we 
find  them  closely  associated  in  the  widest  diffusion  in  1854 
and  1855  in  the  departments  of  Haute- S&one/.  Vosges/ 
Haute-Mame/  Cdte-d'Or,®  Aube,®  Haute- Garonne,^^  H6rault,^^ 
Jura,^^  Meurthe/*  Charente,^*  Landes/^  Basses-Pyrenees/* 
Hautes-Pyren6es,^^  and  other  departments.^®  Outside  France, 
the  same  coincidence  of  cholera  and  miliary  fever  has  not 
been  observed,  as  far  as  I  know,  except  in  1832,  when,  during 
the  prevalence  of  cholera  in  Meiningen,  miliary  fever  oc- 
curred in  an  adjoining  village  which  was  exempt  from  the 
cholera,  and  during  the  epidemics  of  1849  ^^^  ^^^^  ^^  many 
places  in  Belgium  and  Luxemburg. 

The  relation  to  one  another  of  those  diseases,  when 
they  were  associated,  has  been  found  to  be  different  in 
different  epidemics.  Very  often  the  epidemic  of  miliary  fever 
has  preceded  the  outbreak  of  cholera,  and  has  disappeared  as 
the  latter  epidemic  developed  ;  this  happened  in  the  depart- 
ments of  C6te-d'0r  and  Vosges,where,  as  Jacquot  remarks, 
miliary  fever  was  ''an  almost    inseparable  companion''  of 

>  Nivet  et  Aguilhon. 
'  Gaultier  (for  Beaucaire). 

'  Arnand  (in  *  Revue  th^rap.  da  Midi/  Oct.,  1855,  relating  to  Margeillan). 
^  Vergne. 
'  Bertrand. 

'  Destreu,  Jacqnot  (especially  for  the  arrondissements  of  Neufch&teau  and 
Mirecoort,  in  the  former  of  which  100  out  of  132  communes  were  attacked  hy 
both  diseases;  in  94.  communes  ahout  19,000  persons  suffered  from  miliary  fever, 
at  least  6000  from  fully  developed  cholera,  and  13,000  from  cholerine). 
7  Jacquot,  Barth. 

^  Clausse  (for  La  Manche),  Dechamhre. 
»  Hullin. 

*®  Mill  on  (in  *  Joum.  de  M^d,  de  Toulouse,'  Octoher,  1855,  ^"^r  Revel). 
i>  Arnand  (1.  c,  for  Marseillan),  Saurel  (in  '  Revue  th^rap.  du  Midi,'  Sept., 
1855,  for  Marviel),  Barth  (for  the  arrondissement  of  B^zieres). 
"  Dechamhre. 

1'  Burth  (for  Houssonville,  arrondissement  of  Luneville). 
w  Barth  (for  Cognac). 
»  Barth. 

'*  Mice  (*  Joiirn.  de  M^d.  dc  Bordeaux,'  Dec,  1855),  and  Rossoutrot  (for  the 
arrondiEsement  of  Bayonne). 
»"  Barth. 
*^  See  also  the  account  hy  Fie  vet  (in  the  *  Gaz.  des  H6pit.,'  1854,  No.  107;, 
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cholera.  At  other  times  both  diseases  hare  broken  oat  nearly 
simnltaneooslj,  hare  ran  the  same  coarse^  and  gone  away 
together.  Sometimes  miliary  fever,  haying  been  the  fore- 
nmner  of  cholera,  has  continaed  daring  the  epidemic  of  the 
latter,  and  even  snrrived  it.  More  rarely  miliaiy  fever  has 
come  in  the  train  of  cholera  epidemics.  Lastly,  both  diseases 
hare  been  prevalent  at  the  same  time  in  districts  direcUy 
adjoining,  in  snch  a  manner  that  the  epidemic  prevalence  of 
the  one  disease  has  excluded  the  other ;  thas,  in  the  depart- 
ment of  Cflte-d'Or,  at  the  village  of  La  Marche  with  2000 
inhabitants,  there  were  97  cases  of  miliary  fever  and  only 
43  cases  of  cholera,  while  at  Flammerans,  adjoining,  a  con- 
siderable diffnsion  of  cholera  took  place,  with  only  scattered 
cases  of  miliary  fever. 

Along  with  this  coincidence  in  time  of  epidemics  of  miliary 
fever  and  cholera,  a  coincidence  or  combination  of  the  two 
diseases  has  not  nnfreqaently  been  observed  in  one  and  the 
same  individual.  Most  nsaally  this  combination  has  fonnd 
expression  in  a  peculiar  conformation  of  the  miliary  fever,  cho- 
leraic diarrhoea  and  other  symptoms  of  cholerine  being  added 
thereto  ;*  or,  miliary  fever  has  developed  itself  in  the  coarse 
of  cholerine,  in  snch  a  way  that  the  characteristic  intestinal 
dejecta,  the  prsBcordial  anxiety,  the  moscnlar  cramps,  and  the 
like,  have  given  way  before  an  outbreak  of  copious  perspira- 
tion, and  the  miliary  fever  has  thereafter  pursued  its  regalar 
course  (Yemeuil).  These  cases,  in  the  unanimous  opinion 
of  observers,  always  ended  favorably,  only  that  convalescence 
was  in  most  of  them  remarkably  protracted  and  interrupted 
by  various  obstacles,  wherein  they  contrasted  in  a  striking 
manner  with  the  relatively  mild  course  of  the  simple  disease. 
It  happened  much  more  rarely  that  cholera  devek)ped  in  an 
individual  ill  with  miliary  fever ;  this  has  been  either  at  the 
very  commencement  of  the  disease,  in  which  case  the 
sweating  ceased,  and  there  occurred  cramps  and  collapse, 
and  usually  very  soon  death ;  or,  more  commonly  towards  the 
end  of  the  miliary  fever  or  in  the  period  of  convalescence, 
when  the    incident  has    mostly   led    to  a  bad    prognosis. 

1  Menih^  Foucart,  Bucqiioy,  Verneuil,  Jacqaot,  Dechambre,  Badin  et  Sagot* 
Defrance,  Colion,  Lachaiie,  Arnaut,  Mic^  Bossoutrot,  and  others, 
a  Meniere,  Hoormann,  Barth  (for  CogQw),  Boinet,  Badin  et  Sagot»  Vorgne, 
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Lastly,  it  has  been  very  seldom^  that  miliary  fever  has 
appeared  daring  the  course  of  cholera  (Dechambre),  or  in  the 
stage  of  reaction^  or  during  the  convalescence  from  it  (Mic^, 
and  the  complication  has,  for  the  most  part,  brought  no 
real  danger  to  the  patient  (Dechambre). 

In  view  of  the  facts  here  adduced,  there  appears  to  me 
to  be  no  question  at  all  that  the  coincidence  of  miliary  fever 
and  cholera,  in  the  epidemic  and  in  the  individaal,  does  not 
rest  upon  mere  chance,  but  that  there  is  a  certain  connexion 
between  the  two  diseases  under  the  circumstances  mentioned. 
We  find  still  farther  support  for  this  view  in  the  latest 
records  of  pestilence,  wherein  we  meet  with  peculiarly-con- 
stituted forms  of  sweating  sickness  observed  at  various  parts 
of  the  globe,  always  in  the  company  of  cholera  and  partly 
€ven  sharing  in  the  phenomena  of  that  disease.  These 
observations  form  an  interesting  complement  to  the  history 
of  the  sweating  diseases. 

The  first  account  of  the  form  of  disease  in  question  occurs 

in  Murray's'  report  on  a  malady  described  by  him  under  the 

name  of   '^  sweating  sickness,^'  which  he  had   observed   in 

June,  July,  September,  and  October,  1839,  ^^^  ^  June  and 

July,    1840,  at  Mhow  (in  Malwa),  where  he  was  stationed. 

Cholera  was  epidemic  in  the  neighbourhood,  but  it  occurred 

only  in  sporadic  cases  at  Mhow  itself,  while  malarial  fever  was 

prevalent  there  during  the  autumn  at  the  same  time  as  the 

sweating  disease. 

The  disease  announced  its  attack  with  a  prodromal  stage  of  several 
days,  during  which  the  patients,  besides  coinplaining  of  slight  head- 
ache and  pressure  in  the  region  of  the  stomach,  suffered  fi-om  loss  of 
appetite  and  sleeplessness,  with  watery  stools  several  times  a  day, 
while  the  heart's  action  appeared  to  be  notably  weakened.  Chills,  with 
heats  following,  marked  the  onset  of  the  devdoped  disease,  and  at  the 
same  time  there  was  an  increase  of  the  headache  and  of  the  associated 
symptoms  before  mentioned ;  the  patients  complained  of  extreme  ex- 
haustion, acute  pain  in  the  precordial  region,  and  thirst,  and  they  were 
very  restless.  Next  there  occurred  watery  discharges  from  the  bowel, 
with  little  colour,  sometimes  also  vomiting  of  similar  matters,  cramp 
in  the  extremities,  want  of  breath,  and  a  feeling  of  obstruction  and 

^  Boinet  states  that  he  has  never  seen  this  kind  of  combination,  and  many 
•other  observers  consider  it  as  rare  (Dechambre). 

2  « Madras  Quarterly  Med.  Joum.,'  1840,  ii,  p.  77,  and  1841,  iii,  p.  80.  This 
periodical  being  rare  in  Europe,  I  consider  a  somewhat  detailed  account  of  this 
interesting  observation  to  be  called  for  here. 


116         GBOGEAPHIOAL  AHD   HIBTOHIOAL  PATHOIjOOY. 

anxietj  is  the  pnecordia;  the  pnlse  was  em&ll  and  qnicV,  the  heart's 
impulse  became  imperceptible,  and  the  akin  was  covered  with  ruDning' 
sweat.  In  the  worst  cases,  all  these  troubles  dieappeared  except  the 
intense  thii-st,  the  oppression  in  the  chest,  and  the  profuse  sweating; 
bat  gradnallj  the  pulse  became  imperceptible,  a  comatose  condition 
took  the  pla«e  of  coDBcionsneBS  hitherto  unimpaired,  and  death  occurred 
often  within  ten  honrs  of  the  onset.  Vomiting  and  cramps  were  not 
specially  prominent  or  constant  phenomena  during  the  course  of  the 
disease,  while,  on  the  other  hand,  complete  retention  of  urine  and 
absence  of  bile  in  the  stools  were  alreajs  observed.  When  the  course 
of  the  disease  was  favorable,  the  pulse  became  fuller  and  slower,  the 
feeling  of  burning  and  oppression  in  the  priecordia  went  off,  the  dejecta 
became  feculent  and  tinged  with  bile,  the  patient  passed  large  quimti- 
ties  of  urine,  and  fell  asleep  to  awake  quite  well ;  or,  in  other  cases 
less  favorable  and  less  prompt,  the  fever  and  running  sweats  persisted 
some  time  longer.  The  same  series  of  phenomena  often  recurred  after 
twelve  to  forty-eight  hours;  not  unfrequently  there  were  even  several 
onsets  one  after  the  other  which,  in  the  favorable  coaea,  became  more 
and  more  slight ;  while  in  unfavorable  cases  the  coma  increased,  lasted 
longer  and  longer,  and  the  disease  ended  in  death.  Bot  recovery  might 
take  place  even  in  the  most  severe  cases,  and  Murray  saw  one  patient 
recover  after  lying  comatose  for  three  days.  Convalescence  was  always 
marked  by  a  great  degree  of  weakness ;  the  patients,  while  getting 
well,  often  complained  for  a  long  time  of  .  oppressive  feeling 
about  the  heart,  and  not  nnfrequently  there  "  relapses  and 
recurrences.  At  the  anatomical  examination  of  two  Mviduala  who 
bad  died  of  this  disease,  Hurray  found  a  remarkably  dar.  -ind  watery 
state  of  the  blood,  serous  effusion  into  the  membranes  oi  'e  brain, 
and  mncb  accumulation  of  blood  in  the  thoracic  and  ai  minal 
organs ;  there  were  no  important  anatomical  cbanees  besidt  He 
believed  that  death  took  place  from  uremia,  in  consequence  oi  • 
complete  suppression  of  the  urinary  secretion  which  always  occurred 
the  course  of  the  disease.  In  the  disease  itself  he  discovers  the  tyj 
of  miliary  fever;  but  there  was  at  the  same  time  one  series  of  phi 
men  a  that  proved  unmistakeably,  aa  he  thinks,  the  near  relations  of' 
disease  to  cholera,  while  another  showed  its  afiinities  to  malarial  ~ 


I 


Connecting  naturally  with  thia  narration,  »re  certain 
counts  of  a  form  of  disease  observed  on  European  Boil 
time  when  cholera  was  epidemically  prevalent ;  if  it  be 
completely   identical   with   the   Indian   sweating    disease, 
resembles  it  in  a  high  degree,  and  shows,  like  it,  a  very 
close   relation   to   miliary  fever.     Bonx,  a  navy  surgeon  at 
Toulon,  was  the  first  to  call  attention  to  this  peculi 
ness,  and  he  gives  a  sketch  of  it  ^  under  the  name 
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catan^  ou  sadoral  ^^  based  upon  observations  made  by 
himself  at  that  city  in  the  cholera  years,  i849>  iS54i  >^nd 
1855 ;  he  toacbes  also  npon  tbe  accounts  of  other  Fronob 
naval  surgeons^  who  bad  observed  tbe  disease  on  board  the 
French  fleet  in  the  Black  Sea  daring  the  Crimean  war  at 
the  time  of  the  cholera  epidemic  of  1854.  These  accounts 
hare  been  subsequently  amplified ;  not  to  mention  the  loss 
complete  data  furnished  by  several  other  French  physioianSi 
there  have  been  communications  by  Houl^s/  Bourgogno/  and 
Lespinois^  on  the  occurrence  of  the  same  form  of  disease  at 
the  time  of  the  cholera  epidemic  of  1854  in  Languedoc  (par- 
ticularly in  Sor^ze,  Bevel,  and  other  places  in  the  department 
of  Tarn)  and  in  Cond^  (Nord). 

Aooording  to  the  description  given  by  Boax,  this  diseaM,  distin- 
goiahable  from  the  cholera  then  prevalent  bj  the  profuse  nwmtM,  the 
absence  or  acantmeaa  of  the  diachargea,  whether  romit  or  ato^ila,  aa 
wdl  as  by  the  freijasnt  relapaea  and  bj  its  long  doratiz/D^  had  ttattally 
a  sodden  onaet,  and  that  waa  especudlj  often   in  tb«    night;    that 
patient  was  oreieoaie  bj  a  feeling  of  extreme  weakneaa  r«a«mMuig  a 
Bwoon,  and  at  the  aame  time  hia  face  became  pale,  he  figli  f/M,  tb«  ¥iAm 
AliMBgPul,  the  polae  beram^  alower,  and  a<>iiietimea  ala^i  th^r^  wa«  mfik^ 
neaa  and  a  desire  to  go  to  atooL    When  this  painfol  c^md'tii/m  had 
htfted  a  abort  time,  or  eren  mar  end  hoora,  a  rtisu^i^m  mgi  in ;  ih«  pulm: 
roae,  the  bodj  bframf  warm*  and  th«re  nc/w  bn>k«  oat  an  UMfxiuMMtJI^ 
("  iuiaiiaaiWie  ")  sweat  wideh  ran  like  a  atr«a«i  4bLj  and  nigltiy  no  thMl 
the  patient  waa  oUiged  to  haw^  the  U4  Ha^m  ^jBtmoMUj  ^i^tmm^A^ 
GradaaDj  ibe  peiapiia.i*cai  and  btat  dadHttd,  MtA  %h^  i#a4««nit  m/w  \Mf 
in  a  atate  o£  eztreme  exhaaatjon,  the  UaMma$  mmlum  attd  '4  mu  «arOb/ 
pallor,  t^  extreaBitka  as  if  hrfAan  <n  WfsazfA  wixL  *:nuu^,  ^/^Miii^  utii 
aieepdeaiiojedl,whSktiKa^wa<apajtA<nUariytrv^^ 
sore  and  a  leeliBg  of  gbafinKnagn  at  li^t  ^^Mi^j^wftrMtMu    Afx^»  «  Upnf  4mj^^, 
appetite;,  akcp,  and  t/tnaagtii  vaaorwA,  wbA  ti*t;  jurtMUt  «(^i^AUi*i4  Vy  ^  /« 
iaSk  ocmvaleaoBPOi;  wiien  cndotaJj  a  frtaib  uuMsi  'j^:^Msr*sA  wjakf  tA*«  wki^A^ 
dudn  <£9fmpUimm  as  Vedgpk,  and  xib^sm:  Aib^iM»  wvu^  x^^vf  Xij^m,  KfVH,  '^ 
Bx  taaaea,  and  ev«D  ciuaMr,  mA  al  inMrralfc  ^aietLcr  M^^^iutv  '^  Arz-^idnir' 
The  dianaaf  ma  ubaerr^fd  tmlj  is  aftuhi;,  it  jmb  ««  iWcW-^v/  iart^'^f^M^ 
eoaoae,  and  eRoiliK;  maaiifuid  tdrwMiw  i4ikiie  r»mm9i/^  Wm^  •msl  «a 
liie  litaiialf^laa.  iih«  iaaLcu^  tf  g^jje^aaivtb  «<v,nit  tM;  i4>t;i*n;  1amp  4lA^<Mi&it^^ 
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pletely  in  course  of  time.'  The  disease  un  bo&rd  the  French  fleet 
Black  Sea,  according  to  the  deBcriptiona  of  Beau,  and  that  in  Con{ 
according  to  Bonrgogne,  and  in  the  department  of  Gard  according  to 
Hooles,  asaumed  a.  similar  form,  but  it  najited  the  peculiar  intermis- 
sions, and  waa  much  more  malignant;  it  usually  ran  a  fatal  coui-se  with 
prononncedsjmptomsof  OBpbjutd  cholera,  excepting  that  profuseaweats 
took  the  place  of  the  intestinal  transudation.  "ln3Ci  patients,"  ve 
read  in  Beau'a  account,  "  there  were  present  all  the  moat  marked  87m- 
ptoma  of  algid  cholera :  cjanoeis,  icy  coldness  of  the  extremities  and  of 
the  tongue,  cold  sweats  running  over  the  nhole  cutaneous  surface,  in 
such  quantity  aa  to  soak  the  linen  of  the  patients  in  a  few  minutes  and 
to  macerate  their  epidermis ;  absence  of  pulse  at  the  wrist,  extincUon 
of  the  voice,  rapid  wasting,  typical  facies  choleraica,  very  painfiil 
cramps,  aometimes  suppression  of  urine.  The  characteristic  romiling 
and  diarrhoea  were  all  that  was  wanting  in  many  caaea ;  and  therein  IJi 
one  of  the  marked  peculiarities  of  our  epidemic.  The  copious  dia} 
reals  which  toe  have  dwelt  upon  appeart  to  take  the  plane  qf  ifce 
hypersecretion  from  the  itUestiae." 

If  we  now  put  together  the  facts  stated  in  the  precedii 
pages,  with  a  view  to  forming  an  opinion  on  the  nati 
of  the  diaeaao-forma  here  described  under  the  general  dei 
notion  of  "  sweating  diseases,"  we  shall  find  that  one  constai 
phenomenon,  characteristic  of  and  pocnliar  to  all  those 
diseases,  is  the  morbidly  increased  activity  of  the  skin,  partly 
taking  the  form  of  an  abnormal  transadative  process,  partly 
breaking  out  in  exanthema;  we  see  also  that  these  pathological 
processes  are  accompanied  by  decided  indications  of  a  pro- 
fonndly  disturbed  circnlation  and  nutrition,  either  caused  by 
an  affection  of  the  nervous  system,  or  at  least  accompanied 
by  such  an  aSection.  So  far  from  being  able  to  assign  a 
rriiical  significance  to  the  perspiration  and  exanthem  which 
occur  in  the  miliary  febrile  diseases  in  question,  we  must  judge 
of  the  nature  and  character  of  these  symptoms  from  the  same 
point  of  view  as  we  judge  of  other  abnormal  processes  of 
transudation  due  to  similar  disturbances  of  a  general  kind. 
None  of  the  processes  of  disease  that  are  accurately  known 
to  us  offers  so  striking  an  analogy  in  this  respect,  aa  the 
disease  to  which  sweating  sickness  shows  unmiatakeable 
relations  in  another  diroctiou,  viz,  the  cholera;  and  this 
analogy  is  so  strong  that  on  the  first  appearance  of  cholera 
■  It  will  bo  teen  tlint  this  wus  not,  na  mig:ht  be  snrmiaed,  a  (oria  of  pemicioiLi 
mslaritl  fuver,  parti;  from  tho  fact  that  quiiiino  was  completelj  powerlcsn  in 
the  disease,  and  also  from  the  f^cU  itatcd  in  the  BOquel. 
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upon  Earopean  soil^  Hnfeland  drew  attention  to  the  resem- 
blance between  it  and  the  oldest  form  of  sweating  disease 
kno?ni  to  ns^  the  sweating  sickness  of  the  English.  The 
French  observers^  who  have  so  often  and  so  uniformly  observed 
the  epidemics  of  miliary  fever  to  coincide  in  time  with  cholera^ 
have  identified  the  two  diseases  from  the  genetic  point  of 
view^  cholera  being  taken  to  be  a  kind  of  internal  miliary 
fever  ("  Comme  une  sorte  de  saette  interne,"  as  Dubun 
expresses  it),  and  miliary  fever  a  kind  of  '^  cholera  of  the 
skin  "  ;  and  they  think  that  they  have  found  material  support 
for  this  idea  in  the  hybrid  form  of  cholera  and  miliary  fever 
above  described. 
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CHAPTER  IV. 
SMALLPOX. 

§  34.  Its  Antiquity  and  Oeiqinal  Habitat. 

Few  points  in  pathology  have  occupied  the  attention  of 
students  of  the  history  of  medicine  more  than  the  question 
of  the  origin  and  antiquity  of  the  smallpox.  In  the  sixteenth 
century  a  keen  discussion  had  already  begun  as  to  whether 
that  disease  had  been  known  to  the  physicians  of  antiquity  ;  in 
the  two  following  centuries,  and  down  even  to  the  most  recent 
times,  the  same  question  has  been  the  subject  of  numerous 
learned  controversies,  without  anything  better  than  guess-work 
resulting  from  all  these  inquiries.^  The  first  unambiguous 
statements  about  the  disease  from  a  medical  source  occur 
in  the  well-known  treatise  of  the  tenth  century  by  Bhazes, 
'  De  Variolis  et  morbillis,^*  in  which  it  is  taken  as  established 
that  Gralen  was  acquainted  with  the  disease,  and  fragments 
given  from  the  *  Pandects'  of  the  Alexandrian  physician 
Ahron,  dating  from  the  fifth  or  sixth  century,  from  which 
it  follows  that  he  was  well  acquainted  with  the  smallpox.^ 
Bhazes  speaks  of  the  smallpox  as  a  disease  generally  known 
over  the  East,  and  the  same  opinion  is  expressed  by  subse- 

I  Among  the  writers  on  this  snhject  most  worthy  of  mention  are :  Hahn, 
'Variolamm  antiqaitates,'  Brigs,  i833>  and  'Carho  pestUens  a  carbuncnlis 
distinctus/  Vratislay,  1 736 ;  Werholf , '  Disqo.  de  Variolis  et  anthracibos/  Hannov., 
*735»  in  *  Ejd.  Opp,'  Hannov.,  1755,  ii,  469;  Moore,  •  History  of  the  Smallpox/ 
Lond.,  1802  ;  Willan, '  Miscellaneous  Works/  Lond.,  182 1 ;  Krause,  'Ueber  das 
Alter  der  Menschenpocken,'  &c.,  Hannov.,  1825 ;  H&ser,  *  Lehrb.  der  Gesch.  der 
Med/  (1876),  iii,  18-59  (▼ery  thorough  inquiry). 

^  In  Arabic  with  Latin  translation  by  Channing,  Lond.,  1776;  another  Latin 
version  in  Mead., '  Opp/  Neapol,  1752,  p.  51.  [Eng.  transl.^by  GreenhiU,  Syden- 
ham Soc,  Lond.,  1848.] 

'  In  the  treatise  above  mentioned;  also  in  'Continens  Brix./  i486. 
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quent  writers,  by  AH  Abbas,'  Avicenna,'  and  other  Arabi 
physicians  of  the  tenth  and  eleventh  centuries,  as  well  aa 
Constantinua,*  who  had  been  edncated  in  Arabian  schools 
that  the  fact,  otherwise  well  corroborated,  of  the  geni 
prevalence  of  smallpox  during  the  splendour  of  the  Arabi 
power,  not  only  in  eastern  but  in  western  lands  as 
is  placed  beyond  all  doubt.  It  ia  more  difficult  to  di 
when  and  by  what  road  the  disease  came  to  Arabia.  Beisl 
quotes  the  following  passage  from  Massadi's  '  Golden 
"  Hoc  demunj  anno  [i.e.  in  the  second  year  of  the  siege 
Mecca  by  the  Abyssiuians  during  the  so-called  Elephant 
War,  or  about  the  year  370  a.d.]  comparuerunt  primum  in 
terris  Arabum  variola)  et  morbilli,  quorum  quidem  aliqua 
fuerunt  jam  antea  inter  Israelitas,  non  tamcin  Arabum  torras 
invaserunt,  nisi  turn  demum  ;"  and  a  confirmation  of  this 
stfttonient  occurs  in  the  writings  of  EI-Hamiay,^  and  in  other 
Arabian  chroniclers.' 

Probably  smallpox  is  the  disease  here  referred  to,  and 
is  possible  that  the  outbreak  of  it  was  connected  with 
invasion  by  the  Abyssiuians  ;  while  the  assertion  that 
was  the  first  occurrence  of  the  disease  in  Arabia  can  neitl 
be  made  good  nor  set  aside.  But  it  would  be  more  than  seei 
warranted  if  we  were  to  conclude  from  this  that  the  original 
habitat  of  the  disease  has  to  be  assigned  to  African  soil ;  for 
there  are  other  and  nut  less  reliable  sources  of  information 
which  make  out  smallpox  to  have  been  prevalent  much  earlier 
in  Asiatic  countries,  and  to  have  been  gonorally  diffused  in 
that  continent  at  a  time  when  it  was  hardly  credible  that  the 
disease  should  have  been  imported  from  Africa.  Holwell, 
who  was  fur  a  long  time  resident  in  India,  and  whose  tes- 
'  '  Itegnlis  dispoiitioniH  Theorices,'  lib.  >-iii,c»p.  i+;  '  PtbcHcbb,'  lib.  iv,  cap,  j, 
Lugd,,  1513,  fol.  97,  igS.  !■ 

'  ■  Cbuoii,'  lib.  iv,  Fen.  1,  tract.  W,  cup.  6  ff.,  Veoet.,  1564,  ii,  ;i.  ^H 

'  'De  morbor.  cogaitiotie,'  lib,  viii,  cap.  8,  0pp.  Bull.  1536,  ijt.  ^^H 

'  '  Opaacul.  Died,  ei  monnmeiitii  Arabam,'  Hal.,  17J6,  8.  ^H 

'  '  According  to  Bruce,  '  Truvelj  lo  the  Sonrcci  of  the  Nile,'  hoaA.,  1 790,  t, 
S16.  Tbe  clironicler  Darratti  tlut  Socks  of  ■traiige  birdi  (Ababil,  the  Penltn 
trrm  for  Bomllpox)  came  over  tbe  tea  to  Mecca,  L«ch  one  carrjing  in  iti  bedc 
and  in  its  clawi  atonei  n*  large  ai  a  pea,  which  lh?y  let  fail  DpoQ  theAbjaainiani, 
to  that  tbeir  nriDoui  vol  pierced  and  the  wbolo  army  alain;  tbii  vaa  the  Umt, 
the  DHrr.iLur  adda,  when  smallpox  and  mcaelei  &cit  broke  out  in  Arabia. 
*  See  alio  Uaier,  L  c,  p.  59. 
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timony  is  deserving  of  all  credit^  states^  tbat  immemorial 
traditions  have  existed  in  the  Brahmin  caste  concerning  the 
prevalenoe  of  smallpox  in  India^  that  there  has  existed  there 
since  the  earliest  times  the  temple-worship  of  a  deity  whose 
protection  and  help  was  invoked  on  the  epidemic  outbreak  of 
the  diseasOj^  and  that  there  is  contained  in  the  Atharva  Yeda 
a  description  of  this  temple  service  together  with  the  prayers 
nsed  by  the  Brahmins  at  the  inoculation  with  smallpox^  which 
has  been  practiced  there  from  time  immemorial.  Wise/  who 
g^ves  a  sketch  from  the  oldest  Sanscrit  writings  on  medicine 
(the  Gharika  and  Snsmta)  of  the  spotted  and  pustular  skin 
diseases^  and  among  them  of  the  smallpox,  is  convinced 
that  this  disease  had  been  prevalent  there  at  a  very  remote 
period ;  and  he  makes  the  conjecture,  which  is,  however,  by 
no  means  well  founded,  that  it  came  from  India  to  the 
western  parts  of  Asia,  and  thence  to  European  and  to  African 
soil.  An  equally  great  antiquity  has  been  claimed  by 
Moore*  for  the  diffusion  of  smallpox  in  China,  on  the 
authority  of  a  treatise  with  the  title,  '  Heart  Words  on 
the  Smallpox,'  which  had  been  edited  by  the  Imperial  Col- 
lege of  Physicians;  this  treatise  is  based  upon  the  oldest 
writings  of  Chinese  physicians,  and  in  it  the  first  appear- 
ance of  the  disease  in  China  is  referred  to  the  time  of  the 
Tsche-u  dynasty,  or  the  period  between  1122  and  249  B.C. 
According  to  Smith's  researches,^  the  disease  appeared  for 
the  first  time  in  that  country  during  the  dynasty  of  Han 
(206  B.C.  to  220  A.D.)  having  been  imported,  as  he  adds,  from 
Central  Asia  or  from  countries  to  the  south-west,  perhaps, 
therefore,  from  India.  Both  statements  may  be  easily  recon- 
ciled if  we  assume  that  the  malady  first  appeared  in  the  third 
century  B.C.,  an  assumption  which  agrees  with  the  statement 

1  'Account  of  the  Manner  of  Inoculating  for  the  Smallpox  in  the  East 
Indies,'  Lond.,  1767,  p.  8. 

3  This  temple- worship  is  very  widely  spread  in  India ;  the  goddess  to  whom  it 
is  offered,  bears  varions  names  in  various  parts  of  the  country,  corresponding 
mostly,  as  it  seems,  to  the  character  of  the  disease  or  to  the  mode  of  treatment. 
Accoiding  to  Moore  ('Med.  Times  and  Gazette,'  1869,  Nov.,  p.  634),  numerous 
temples  of  that  kind  are  met  with  in  Rajpootana. 

s  'Commentary  on  the  Hindu  System  of  Medicine,' Lond.,  i860,  p.  233. 

*  L.  c,  p.  ai. 

*  '  Medical  Times  and  Gazette,'  1871,  Sept.,  p.  277. 
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of  Lagarde,*  who  puts  the  antiquity  o£  smallpox  in  China 
upwards  of  2000  years. 

The  question  of  the  antiqnity  of  amallpox  in  African 
conntriea  is  entirely  beyond  oar  answering  ;  nor  on  European 
soil  can  the  occurrence  of  the  disease  be  traced  back  with 
certainty  beyond  the  Christian  era.^  The  first  references  to 
Bmallpox  for  these  conntries,  that  are  at  all  reliable,  are  met 
with  in  the  fragments  {preserved  by  Aetiua)*  by  the  physician 
Herodotus,  who  lived  at  Rome  in  the  time  of  Trajan ;  next  come 
the  accoanta  given  by  Galen*  of  the  pestilences  throughout  the 
whole  Roman  empire  of  the  east  and  west,  in  the  time  of 
Antoninus  (a,d.  160 — 168);  then  the  description  by  Marina  of 
Avenches^  of  the  epidemic  that  was  widely  prevalent  in  Franco 
and  Italy  in  570,  wherein  the  name  "  variola  "  occurs  for  the 
first  time  as  a  designation  of  the  disease  ;  and  finally,  there  is 
the  account  by  Gregory  of  Tours"  of  the  sickncas  that  over- 
ran a  great  part  of  Southern  Europe  in  5S0.  Entirely  un- 
ambiguous  statements  as  to  the  prevalence  of  smallpox  in 
Europe  date  from  the  eleventh  and  twelfth  centuries  ;  and  it 
is  by  no  means  improbable,  as  many  chroniclers  of  that 
time  agree  in  saying,  that  the  tumultuous  popular  movements 
during  the  crusades  contributed  materially  to  the  general 
difEusion  of  the  disease.  Almost  all  the  medical  writers 
the  middle  ages  mention  the  smallpox,'  while  some  of  th< 
anch  as  Gordon,^  Varignana,^  John  of  Gaddesden,^"  Berf 

'  'ArcL.  demMnnTsle,'  1864,  Mnreb,  p.  19 

"  There  it  little  foandation  for  the  opinion  firat  expressed  by  Kniuio  (op.  dt, 
p.  50),  aod  adopted  by  Durcinberf;  (in  Pma,  '  RnppoH  «nr  In  peate  et  les  quarwi- 
taincB,'  P«ri«,  1846,  p.  jjS),  nnd  by  Littr6  ('OenvreB  complJteg  d'Hippocrule,'  t, 
p.  ^8),  that  the  Plngue  of  Athena  during  tbe  PeloponeaiBii  w&r,  b,o.  418,  u 
described  by  Thticydidet,  wM  un  epidemic  of  gniBllpoi, 

'  Lib.  V,  cap,  130,  ed.  Int.,  Ba«il,  1535,  i,  p.  116. 

*  A  complete  eolteclioo  of  nil  the  pBBingeB  in  the  writings  of  QaXea  which  beu  OD 
the  qnettiOD  will  bo  found  in  Heckcr's  '  De  peate  AntoninianacciniDentatio,'  Berol, 
1835  ;  and  in  hit  '  'WissenichBftlichc  Annalen  des  Gee.  Heilkd.,'  1833.  m",  1. 

'  "Chronicoo'm  Bonqncl^* '  Collection  des  hiatoriene  de  Prance,'  Paris,  i;38,ii, 
p.  18. 

'  '  Historia  Franeornm,'  vi,  cap.  t4.  Pariiiia,  tfiio,  p.  163. 
Groner  {'De  variolis  et  luorbiltis  fragmenta  medieomm  AniblalarQm,'  3< 
ijge)  has  pahliihcd  a  tolerahlj   complete'  collection   of   the 
acooDBts  of  amnllpoi  in  the  writing*  of  mediEBval  phjsiciana.    A  ropy  ol 
eitreaiely  rare  work  ii  in  my  po«c«iiioD. 

*  '  LiliBtn  medieinK,'  pars,  i,  cap.  11,  Lngd.,  1574,  p.  51. 
'  ■  Secreta  ailbliniia.'  tract,  ii.  cap.  1,  Lngd.,  1516,  fol.  43,  t. 
"  '  Koia  nnglica,'  Aag.  Viudel,  1594,  p.  1041. 
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cio/  Gentilis  de  Pnligno/  Valescus  de  Tharanta/  Ooncorregio,* 
Antonio  de  Gradis^^  and  Blasias  Astarius/  treat  the  subject  at 
greater  lengthy  but  still  in  the  spirit  of  their  Arabian  models^ 
and  entirely  without  regard  to  the  epidemiological  aspect  of  the 
disease.  Consequently  for  the  purpose  of  our  epidemiological 
inquiry^  we  have  to  fall  back  upon  the  medisBval  chroniclers ; 
but  in  them  too  there  is  very  little  to  be  found^  nothings 
indeed^  that  justifies  more  than  a  conjecture  that  the  small- 
pox played  at  any  rate  a  prominent  part  among  the  pesti- 
lences of  the  middle  ages. 

But^  although  the  origin  of  smallpox  still  remains  an 
unsolved  problem^  and  its  primsBval  history  is  still  shrouded  in 
complete  obscurity,  so  much,  at  least,  appears  to  be  made 
out  for  certain,  that  this  malady,  like  the  plague,  yellow 
fever,  and  other  severe  infective  diseases,  has  its  habitat  at 
only  one  or  two  points  on  the  globe,  and  that  its  diffusion 
over  the  earth's  surface  has  been  brought  about  by  succes- 
sive importations  of  the  morbid  poison  from  those  original 
seats.  The  native  fod  of  smallpox  may  be  looked  for 
in  India  and  in  the  countries  of  Central  Africa.  As  we 
shall  see  in  the  sequel,  it  is  not  possible  to  make  out 
clearly,  except  in  a  few  instances,  at  what  times  the  disease 
came  from  those  centres  to  the  several  regions  of  the 
Eastern  and  Western  Hemispheres.  At  the  present  time 
the  dominion  of  smallpox  extends  over  almost  the  whole 
inhabited  globe,  and  there  are  only  a  few  regions,  as  we 
shall  see  in  the  following  account  of  its  geographical  distri- 
bution, that  still  enjoy  a  complete  immunity  from  it. 

Although  the  introduction  of  vaccination  into  the  more 
civilised  states  has  greatly  limited  the  amount  of  the  disease, 
still  the  area  of  its  distribution  has  undergone  no  real  cur- 
tailment, and  even  at  the  present  day  smallpox  remains  one 
of  the  most  widely  spread  of  the  acute  infective  diseases. 

1  '  Collectorinm  totins  med.,'  lib.  ii,  tract,  i,  cap.  i6,  Lagd.,  1509,  foL  a;^. 
(This  author  has  not  found  a  place  in  Gmner's  collection). 
'  '  De  febribns/  tract,  iv,  cap.  4,  Venet,  1503,  p.  85. 
>  '  Philoninm/  lib.  Til»cap.  17,  Lagd.,  1490,  foL  336. 

*  *  Practica  de  cnris  febrinm/  Venet,  1521,  fol.  93,  h. 

*  *  De  febribns,'  cap.  36,  in '  Clementii  Clementini  Lncnbrationes,'  Basil  (i535)» 
p.  279. 

*  'De  cnris  febriam^'  in  Qatinaria,  *  De  cnris  SBgritndinnm/  Lngd.,  iSts, 
fol.  75,  b. 
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§  35.  Geographical  Distribution. 

One  of  tlie  most  intense  foci  of  smallpox  is  met  with  on 
African  soil,  in  the  countries  of  the  Nile  basin,  Egypt,  Nubia, 
KordofaUf  and  the  Abyssinian  Highlands.  "  It  increases  in 
frequency  and  severity,'*  says  Pmner,^  referring  to  these 
countries,  "  as  we  penetrate  into  the  interior  of  this  part  of 
the  world,  or,  in  other  words,  as  we  ascend  the  Nile;  it  appears 
to  be  the  one  great  sickness  there/'  From  the  interior 
of  Abyssinia  it  is  often  imported  to  the  coast,^  so  that,  as 
Courbon  states,^  one  seldom  finds  an  Abyssinian  without  the 
marks  of  smallpox.  According  to  verbal  statements  made 
by  Dr.  Amaud  to  Pruner,  the  Shillook  country  forms  the 
southern  boundary  of  this  focus  of  smallpox,  but  there  is 
reason  to  think  that  the  endemic  area  of  the  disease  reaches 
much  farther,  that  it  extends,  in  fact,  to  the  interior  parts  of 
South  Africa.  One  fact  in  support  of  this,  given  by  Lostalot- 
Bachou^,^  is  that  smallpox  is  permanently  active  on  the 
Zanzibar  Coast  and  on  the  East  Coast  of  Africa  in  general ; 
and  another  is  that  it  never  ceases  its  ravages  in  Madagascar,^ 
where  an  attempt  has  been  made  to  introduce  vaccination 
since  the  severe  epidemics  of  1866.67.  ^g^^^y  *^®  frequent 
prevalence  of  smallpox  among  the  natives  of  Cape  Colony 
points  to  a  central  focus  of  disease  in  the  interior  of  South 
Africa,  Lichtenstein,  who  travelled  through  Kaffirland  in 
1 804,  and  found  many  of  the  natives  pitted  from  the  smallpox, 
became  persuaded  on  penetrating  farther  into  the  interior,  that 
the  malady  was  widely  diffused  over  the  whole  continent,  while 

1  'Die  Krankbeiten  des  Orients,'  Erlangen,  1847,  p.  127.  See  alto  Hartmann, 
'  Natargeschichtlich-med.  Skizzen  der  Nillander/  Berl.,  1865.  Of  its  endemic 
occnrrence  in  Eordofan  there  it  an  account  by  the  phytician  £bn-0mar-e1- Jounsy> 
*  Voyage  an  Darfar/  Paris,  1845;  ^^^  Abyssinia  (Sboa),  by  Kochet  d'H^ricoart, 
'  Voyage  dans  le  pays  d'Adel/  Paris,  1841,  p.  308. 

*  Martin,  in  the  '  Lancet,'  1869,  Jan.,  p.  140. 

3  'Observ.  topogpr.  et  m^.  rec.  dans  un  voyage  h,  Tisthme  de  Sacz,'  Paris, 
1 861,  p.  30. 

*  iStude  snr  la  conttitution  phys.  et  ni6d.  de  Tile  de  Zanzibar,'  Paris,  1876, 

p.  47* 
^  Davidson,  in  the  'Med.  Timet  and  Gaz.,'  1868,  Dec.,  p.  646;  BorchgreTink, 

in  'Nortk  Mag.  for  Laegovidentk,'  1872,  iii.    Raekke  ii,  p.  247. 


lie  aid  ncn  finu  tiifc  rftmoTrtit  rnwanr  for  lv^)?«M-*ni-  *'-nf  -'f  l-nS 

opinioD  of  zhe  KafBrs  thut  this  tlivo^w*^  i^  ir»*^ii;N'"niMv  m  Ni'i  ^i-i 
The  LisT'OTT  of  itis  pooplo  ^itNw  n^^f,  imlivil.  jj^n  i\y  h^th  ^iii 
antiquitT  ;  but  all  tho  boM    iufiM'mo»l    f^i^i*«imQ   nnin^p  On  n» 
were  of  one  mind,   thut  iho  mntnity  li^il   bi^Mi  pvi^^i^Wnf  \y^ 
their  midst  as  long  aa  thoy  lm«l  boon  ^  poopli*  'if  nM.      "nirM. 
coald  hardly  be  in  thoir  ciwo  any  cpipfllimi  i»r  \\u*  iH«jiM,««n  Itn*  tMn 
been  communicated  by  Eiimpnann  ;  I'nr  IIht  'Iiu'M  «'m  fit  Itntn 
the  coast  that  oven  bo  ruoiuitly  n.««  I.ph  nt-  fitnlr»«   r'"»fr*  m^  . 
the  tales  of  a  great  wator  (tho  mm),  nw)  nf   rylilfr-  ttftt,  -r.w 
counted    among  their   fabij|oij«i   l#'|/«*n»1tf,   rtid    fli'l    ?!'•>    fNi'l 
credence   nntil  the?   arrivA)   of  fiftttt'*   Uuff-U   ffr»7'M'.f-  f^r,ff^ 
Cai>e  CcIcht,     On   th':    ^th^r    ^^iri'I,    f>r'»7   ♦'.M    'f   '.^    M," 

i:rar;   'f  T:-<*Tpi'*rvl  '-^-pr-i^^i  Affl/i,   ^^-.^^    ..'..'*.    -.-^ 
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amallpox  have  never  beon  observed,'     Mauritiug,  accordi 
to  Charpentier,  has  been  often  visited  by  epidemics  of  tl 
diHease  under  tbe  same  circumstances,  witbout  any  aporadi 
cases  occurring  in   the  intervals.     St.  Helena  had  remained 
quite  exempt  down  to  1836  f  I  have  not  ascertained  whothi 
this   immunity    has    continued.       Thero   is   no   informatii 
forthcoming  as   to    the    occurrence   of    smallpox    along 
southern  part  of  the  West  Coast  tif  Africa.      On  the  Quinst 
Coast,  according  to  the  nnanimous  opinion  of  observers,'  the 
disease  is  not  indigenous ;  it  occurs  from  time  to  time  as  an 
epidemic,  sometimes  so  disastrously  that  whole  villages 
ravaged  by  it.     The   same   ia   true  for  the  coast  of 
gaviHa*  whore  tho  endemic   prevalence   of  the    disease 
absolutely  denied  by  Gauthier,^  and  for  the  adjoining  region! 
o£  Soudan*  as  well  as  the  coast  of  the  Barhary  States,  of 
Tunis^  and  of  Algiers?     The  locality  moat  affected  in  the 
iaat  mentioned  is  Kabylia,  where  Claudot,'  confirming  Chal- 
lan,^"   speaks  of   smallpox   as  the   greatest   scourge  of   tbe 
country.      From  the  west  coast,  smallpox  has  been  repeatedly 

■  ixima,  in  the  'Arth,  g^Q.  dc  mod.,'  Mb;,  lS6,^,  Ben  also  FolUt, 
■  Hevne  med.,'  Dec,  1834,  p.  440. 

>  McRitL'hie,  in  tbe  '  Calcutta  Med.  Traasact.,'  1S36,  viil,  App.  ixii. 

*  Compare  tbe  acFoants  bj  Hounerot  ('  Conaldfr.  but  les  maladies  end&Dii 
,     ,    .     .     du  Gaboan,'  kc.,  Montpellier,  1868,  p.  40)  for  tbe  Oabooa  countcyt 
fOF  the  Benin  coast  bj  Duiiell  ('Slietchca  of  the  med.  topogr,    ...    of  tha 
Golf  of  Gninea,' Load.,  1849,  p.  4S),nDd  by  fiewan(' Lancet,'  1877,  Sept.,  p.  388), 
who  Btatea  in  an  acconnt  of  tho  aevere  smallpox  epidemic  of  1SG9  in  Old  CalalMT| 
that  the  disease  had  not  been  seen  in  Benin  for  a  space  of  eighteen  years ;  fi 
hj  Mnriarty  ('Med.  Times  and  Gaz.,*  1866,  Dec.,  p.  662)  for  the  Gold  CoMt,i 
1^  Bojle  ('  Med.-Histor.  Account  of  tho  Weatern  Coast  of  Africa,'  Load.,  iSj 
p.  400),  Gordon  ('Edin.  Med.  Journ.,'  1856,  Dee.),  and  Clarke  ('Trana,  of 
Epidemical  Soc.,'  i860,  i,  p.  102)  for  the  coaat  of  Siens  Leone. 

*  Therenot,  'Trait's  dcs  malod.  des  Enrop^na  dana  las  paya  cbaudi, 
1840,  p.  141] ;  Thatj,  in  'Arch,  de  m£d.  nar.,'  1867,  Sept.,  p,  174; 
'  Coniidfr.  hyg:.  sur  lo  bataillon  de  tiraillenra  S^iij^alais,'  Montp.,  18G8,  p.  53, 

'  '  Des  Endemiea  an  Senegal,'  Paris,  [665.  p.  iS. 

*  Quintin,  who  lived  For  two  yean  in  Segn,  tbe  capital  of  the  kingdom  of 
Bambarra,  where  nn  European  had  penetrated  up  to  r6C4,  atatca  that  not  a  linglir 
case  of  Bmnllpoi  occnrred  during  that  period.  There,  alio,  tbe  iliacniie  brealcE  out 
now  and  tlien  in  disastrona  epidemics  ('Eitrait  d'un  Voyage  dans  le  Soudnn,* 
Paris,  1869,  p.  37)- 

I  Ferriui,  'Saggio  (ul  dinu  e  siille  malattie  dcU'regno  di  Tuniii,'  Hi 
i860,  p.  151. 

*  Bcrtberand,  'Mfdecine  et  hyg.  des  Arabea,'  Paria,  iS 

*  'Itec.  de  mfin.  de  m£d,  milit.,  1877,  p.  193. 
M  'Qu,iii£d.del'Alg£iie,'i86S,  p.  ii£. 
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introdnced  into  the  Cape  Vcnl  Islundi^  tuid  into  tho  Oc-Harit'^.^ 
In  Asia  Minor, ^  Syria,*  and  Mti^^opotaiuia,^  whoro  ihoy  havv 
not  ancceeded  iiitherto  in  introducing  YucH,uiiatu»u  as  a 
general  practice  in  place  of  inoculation^  amallpi>x  MtiU  (J^jf.s 
as  prominent  a  part  in  the  sdokuesiH  auvl  m^ivtuUt;^  ua  ii 
nsed  to  do.  This  is  true  also  of  /Vr<wa'  and  Aniblu,^  uuU  iu 
a  still  higher  degree  of  India  and  Furthvr  luUiij  wKuiu  tkt> 
disease  is  thoroughly  endomio  over  large  trauU  i>f  iuiuutvy. 
Pringle,  basing  upon  tbirtoon  yofira*  mediual  uxpurium.un  iu 
India^  speaks  of  smallpox  as  tbo  Hevurebt  Htuuirgi)  uf  tbu 
country;^  if  cholera,  ho  says,  carrion  olT  huiMlrmlti  avary 
year,  if  the  victims  of  famine  are  to  liu  Oduntiid  hy  tlioutiaudji, 
these  are  but  infiniteHirnal  quantitien  beHide  tltn  frightfiil 
amount  of  devastation  cauHod  in  India  by  the  bififill|i(ii.  In 
the  years  from  1866  to  1869,  iu  the  JVebiilenciLti  ot  liumUky 
and  Bengal  with  a  Uj^I  population  of  forty  milliouH  in  vnuutl 
numbers,  140,000  prn^>ni$  di/:d  of  the  tliimiiiins  -^  in  lUa  ymwa 
1875  and  1876  thfb  jc/jrthllty  from  thijs  ilitid:iuie  itt  lits  wijoli; 
of  India  amounted  v>  2^/j///j,  mA  iu  t\ui  two  i/rc/x/Jj/j^/  yi^iai'^ 
to  300,000.^''  kzijfji^'/  xijff  rk'/loLM  'A  luliM  ij^jyti  fcc-vcfd/ 
visited  are  neacrr  jitn*  vf  i/-fe  J''it*>it-i*':y  oi  iU^uyrjd^' 
particnlarlj  tLt  y^jviu^^^  v!  OrJj&hb^  tjud  tL-j  r/^utLuix 
slopes  cf  tLfe  Hitutia; fc ;^  ai.  »jU\;  Mtodrwt  J-'/cc-C/.l/.;/^  tiLC 
district  cf  Jftadrat^'*  >'oii<ij<ji*e#'rv . '*  tLc  i&ultkW'  ^//c^^'*'  pw - 

'  W«i,  ii.  '!(««-  Vurt:  AUi.   hfcfc^..'  iM^.  iiCiaCx    i»,  j.   %'. 

*  tiMUL.  ix.  '  WMciie&o..  fav-  Wj«'a«'  >.*«i-jE^.     ^57    •^'-'-  V>>  i    />> 

-  Oirbsi  ii.  J^; : .  A««; ,  1  -  j&^ 
^  i>--'.  l*iiiu«^'   *fJuXuvft   I««^»'.  o^  t^«  JL>4M^Mt  o*  JU;:i^».    Oii-^.«'..     t<t^^.  . 
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ticularly  Coclim  ;^  in  the  Bombay  PreBidency,  the  districn 
of  Gujerat  and  Upper  Sind  ;*  many  regions  of  the  North 
West  Provinces,*  and  especially  the  Punjaub,  where,  acoord- 
ing  to  the  statement  of  De  Renzy,*  smallpox  counts  among 
the  endemic  diseases  ;  in  Lahore  alone,  7000  persons  died  of 
it  in  1865  in  the  space  of  two  months.''  In  the  districts 
move  remote  from  general  ti-affic,  such  as  the  Nilghiiri 
Hills,  the  disease  appears  only  at  long  intervals,  but  when  it 
does  come  it  brings  a  disastrous  epidemic*  Similar  accounts 
of  the  severe  ravages  of  the  disease  come  from  those  parts  of 
Lower  India  that  we  know  most  of  as  regards  things  medical, 
such  aa  Burmah,^  the  peninsula  of  Malacca,*  and  Cochin 
China,'  as  well  as  from  many  parts  of  the  Indian  Archipelago, 
— Borneo,^"  Timor,'^  Amboina,'*  Ternate,'*  the  Nicobars,'* 
and  other  islands.  Within  the  last  ten  years,  the  Dutch 
Government  appear  to  have  succeeded  .in  introducing  vacci- 
nation more  generally  and  in  limiting  the  disease  propor- 
tiouatcly.  This  has  been  still  more  the  case  in  Ceylvn, 
where  vaccination  was  introduced  by  the  English  authorities 
lis  early  as  the  beginning  of  the  century ;  so  that  Davy," 
writing  in  1821,  was  able  to  speak  of  smallpox  as  almoBll 
completely  exterminated,  while  later  observers'*  have  pointea^ 

'  Day,  ib.,  1861.  Oct.,  p.  213. 

'  Don,  in  '  Bombaj  Med.  Traasact.,'  1840,  iii,  p.  10, 
'  McGregor,  'Obierv.  on  tUa  Principal  Diaewei  in  tlie  N.W.  Provii 
Calcutta,  1843,  p.  107. 
<  ■  Brit.  Med.  Journ.,'  1874,  Sept.,  p.  169. 

•  Account  in  '  Pliilad.  Mad.  Neivg/  1865,  p.  6j. 
'  Young,  in  'Calcutta  Med.  Transact.,'  1825,  iv,  p.  60;  Mack  ay,  in  ' 

Quart.  Journ.  of  Med.  3c.,'  1861,  Jn]y,  p.  16. 
I  Dawson,  in  '  Philadel.  Med.  Eiarainer,'  1852,  May. 

•  Word,  in 'Edin.Ued.  and  Surg.  Journ,,' 1831,  July.p.  i88i  Dick, in 
Med.  Report,'  1873,  »v.  p,  319. 

'  Bichand,'Arch.  deinW.  nnv.,'  1864,  Maj,  p.  J56;  Thil, '  Remarquef 


i 7 2,  Jan.,  p.  la;  Bulwcr.ic 
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1°  Account  in  'Arch,  de  nieil.  nav. 
Jouru.,'  i874,May,p.6i8.  In  the  B 
iiihahitants,  4000  died  of  the  diso 

"  Aeconut  in  'Arch,  da  m£d.  l 

"  Ih,  1869,  Sept.,  p.  177. 

"  Ik,  i8jo,  March,  p.  176. 

"  Steen-Bille, 'IteiBederCcrvette  "GnUtoa"nni  die  Welt,' Leipi.,  1 

>'  Davy,  'Aoconnt  of  the  Interior  of  Ceylon,"  London,  i8n. 

1°  Kinnia,  'Iietter  on  the  Advantage  of  TBCcinnticin,  £c.,'  Calcattaa  l8jf^ 
Milroy,  io  'Traniact.  of  the  EpidBmiol.  Soc.,'  1865,  i' 
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ont  that  the  island  is  much  better  off  as  regards  smallpox  than 
the  mainland  adjoining.  In  China  also^  where  vaccination 
was  introduced  in  1805^^  a  considerable  decrease  of  the  disease 
has  shown  itself  at  certain  places^^  whereas  many  other 
regions^  inclading  Chee-Foo^  Shanghai^  Peking^  and  the 
province  of  Pung-Thian-Foo  (in  southern  Manchooria)^  where 
vaccination  is  very  imperfectly  practised  and  inoculation 
stiU  in  full  repute^  constitute  permanent  centres  of  the  disease, 
and  have  often  been  ravaged  by  disastrous  epidemics  of  it.^ 
In  Corea,  Oheval  found  almost  the  whole  population  pock- 
pitted.^  In  Japan,  where  the  smallpox  is  said^  to  have 
appeared  for  the  first  time  in  a.d.  736,  having  been  intro- 
duced from  Tartary,  the  efforts  of  the  Dutch  to  introduce 
vaccination  have  had  small  success  ;  according  to  all  ob- 
servers,* the  disease  is  diffused  everywhere  and  its  ravages 
are  often  very  great.  Smallpox  reached  Siberia  for  the  first 
time  in  1630,  from  the  nearest  Russian  province/  and  spread 
thence  with  great  rapidity  to  the  Ostiaks,  the  Tunguses,  the 
Yakuts,  and  the  Samojeds,  producing  frightful  havoc  among 
them;  in  more  recent  times  also^  accounts  reach  us  of  the 
disastrous  prevalence  of  the  disease  among  the  Samojeds.^ 
Kamschatka,  at  the  time  when  Miiller  travelled  through  it 
(beginning  of  i8th  contury),  was  quite  free  from  the  malady  ;* 
according  to  the  account  of  Cook  the  disease  gained  admission 
there  for  the  first  time  in  1767. 

The  continent  of  Australia,  up  to   1838,  had  enjoyed  an 
absolute  immunity  from  smallpox ;  towards  the  end  of  that 

1  Pearson,  in  'Calcatta  Med.  Transact./  1833,  yi»  p.  361. 

*  Armand,  in  'Cktz.  m^d.  de  Paris,'  i860.  No.  17,  p.  261;  Friedel,  *Beitrage 
zor  Kenntniss  des  Klimas  und  der  Erankheiten  Ost-Asiens,'  Berlin,  1863, 
pp.  106,  122. 

*  Lagarde,  in  'Arch,  de  m^d.  nav.,'  1864,  March,  p*.  190;  Cheval,  'Belat. 
d'ane  campagne  .  .  .  au  Japon,  en  Chine,  et  en  Cor6e,'  Montpell.,  1868, 
p.  41 ;  Watson,  in  *  EdXn.  Med.  Journ.,'  1869,  Nov.,  p.  430;  Morache,  in  •  Annal. 
d.  hyg.,*  1870,  Jan.,  p.  55 ;  Dudgeon,  in  *  Glasg.  Med.  Journ./  1877,  July,  p.  320. 

*  L.  c,  p.  63. 

'  Schmid,  in  <New  York  Med.  Record/  1869,  Sept,  p.  314. 

*  Friedel,  1.  c.,  p.  22 ;  Account  in  'Arch,  de  m^d.  nav.,'  1866,  April,  p.  278; 
Cheval,  1.  c,  p.  31;  Potocnik,  in  'Arch,  de  m6d.  nav.,  1875,  Octn  p.  252  j 
Wernich,  in  '  Deutsch.  med.  Wochenschr./  1878,  No.  o-  f»  «*»» 

^  Bichter, '  Geschichte  der  Med.  in  Bnsduid,'  I 

*  Schrenk,  *  Beise  in  die  Tundren  dor  Btami 
9  '  Sammlung  rossicher  Geschiohteb'  ▼«  p-  7^ 
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year,  the  disease  appeared  at  Sydney,^  having  been  imported 
probably  from  China ;  it  lasted^  however,  only  a  short  time, 
and  remained  absent  from  the  continent  until  1868.     In  that 
year  it  was  introduced  into  Melbourne  by  a  ship,  and  again 
it  spread  only  to  a  slight  extent  and  quickly  died  out.^     By 
a  rigorous  inspection  of  ships  on  their  arrival,  it  has  been 
found  possible  to  prevent  subsequent  importations,  a  notable 
instance  of  prevention  having  occurred  in  1872.*  Tasmania  has 
hitherto  quite  escaped  the  disease  j!^  so  also  has  New  Zealand^ 
where  an  importation  of  it  in  1872  was  prevented  by  strictly 
isolating  a  vessel  that  had  arrived  with  smallpox  on  board.^ 
In  many  of  the  island  groups  of  Polynesia  the  disease  has 
been  found  to  spread  much   more  widely   and  to  be  much 
more  destructive  than  in  Australia.     Its  first  appearance  was 
in  Tahiti,  which  has   repeatedly  since  its  discovery  suffered 
&om  severe  epidemics,  although  it  has  experienced  somewhat 
less  of  the  disease  since  the  introduction  of  vaccination  in 
1843.*     '^®  Hawaiian  Islands  were  visited  by  the  smallpox 
first  in  1853,  when  a  ship  brought  it  from  San  Francisco  to 
Honolulu  ;  in  eight  months   the  disease  carried  o£E  8  per 
cent,  of  the   population,^  and  continued   its  ravages   in  the 
years  following,  so  that  the  number  of  the  inhabitants  was 
much  reduced;*  another  severe   epidemic    arose    in    1872.* 
New  Caledonia  was  quite   exempt  up   to    1859,^^  when  the 
disease  was  introduced  and  has  not  left  the  colony  again.^^ 
The  Ma/rquesas  were  first  visited  by  it  in  1 863  ;^^  the  disease 
was  brought   to    Noukahiva   by  natives    returning,   at   the 

I  Account  in  '  London  Med.  Gaz./  1839,  Jane>  P>  477* 

'  Rochlitz,  *  Archiv  fur  Dermatologie/  187a,  iv,  p.  395. 

3  Account  in  'Med.  Times  and  Gaz./  187a,  Sept.,  p.  364. 

<  Millingen,  in  *  Calcutta  Med.  Trans.,'  1836,  viii,  App.  xi ;  Hall,  in  *  Trans,  of 
Epidemiol.  Soc.,'  1865,  ii,  pp.  70,  293;  Moore,  *  Dubl.  Joum.  of  Med.  Sc.,'  1874, 
Feb.,  p.  151. 

*  Thomson,  in  'Brit,  and  For.  Med.-Chir.  Rev.,'  1855,  April;  Bourse,  'Arch, 
de  m6d.  nav.,'  1876,  March,  p.  179. 

^  Account  in  'Arch,  de  m^d.  nav.,'  1865,  0<^^*r  P*  283. 
7  Gulick,  in  *  New  York  Joum.  of  Med.,'  1855,  March. 

*  Le  Roy,  'Relat.'  m^d.  d*un  voyage  dans  Toc^n  pacifique,  &c.,'  Paris,  i860. 

*  Account  in  *  Brit.  Med.  Joum.,'  1872,  Oct.,  p.  474. 

^0  Vinson,  *  Topogr.  m^.  de  k  Nouvelle-Cal^onie,'  Paris,  1858. 

II  Charlopin,  'Notes  rec.  en  Cal^onie,'  Montpell.,  1868,  p.  32. 

"  'Lancet,'  1869,  May,  p.  599;  Bmnet, 'La  race  Polyn&ienne,  &c.,'  Paris, 
1876,  p.  34. 
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Tequisition  of  the  FrencH  authoritios^  from  tho  Chincu  iHlanclH^ 
wither  they  had  been  taken  by  tiio  Peruviana  to  ili^  guauo  ; 
it  spread  from  that  centre  with  such  intoiiMity  over  tho  iioigh- 
boming  islands  that  some  yalloya  (Uappar^  Typue)  were 
qoite  depopolatedj  while  the  total  population  loHt,  on  an 
estimate^  about  one  fourth  of  its  number.  Hincu  that  time 
vaccination  has  been  introduced  by  the  French  authorities. 
On  the  other  hand,  some  island  groups  of  Ptjlynesia  appear 
still  to  enjoy  an  absolute  immunity  from  smallpox  ;  such  as 
the  Tonga  and  Fiji  Archipelagoes,  tho  Havioa  Ulanda,  which 
were  quite  exempt  up  to  i860  at  lefuit/  and  the  Oambier 
gronp,  which  Brassac  gives  as  still  exempt  in  j  876.^ 

On  European  soil,  the  smallpox  up  to  the  beginuiiig  of  this 
centoiy,  or  to  the  introduction  of  vaccination,  had  been  one 
of  the  most  widely  distributed,  uiOKt  frequent,  and  niost 
destructive  of  pestilences.  In  the  mjuilusru  ^y>uiitries,  as  we 
have  seen,  the  disease  hii/1  obtaiu^^d  a  firm  &yAiiig  in  the 
sixth  centniT,  and  it  hpfetLni  Uj  have  been  after  tiiat  date 
that  it  penetrated  Uj  the  northern  r^i(lfjuii.  In  thi;  Nei/4^r' 
lands  the  first  acocmzit  <A  it  davnei  fr^^m  the  tenth  ^^t^utury ; 
the  chronicles  make  2nei;tivii  ^A  tLe  death  from  feuat]Ijy>x  ^yf 
the  Countesfc  EHnda  :i.  ^v;,  a^d  *ji  Count  Aruold  oi  >'iaadenb 
in  961/  the  ten&  "  rarioia  ^^  o«;urriju^  w  the  latter  oaM;.  Jxi 
DeTi/marh  it  mnisi  have  been  already  prevaieut  in  the  thii' 
teenth  centnrr ;  for  I'^jiufyd,  vriacL  wais  lirst  visited  by  foUiaJUL* 
pox  in  I3^jC,  reoeivei:  tiit  iriwAiOL  ff^m  iMmui^rV.  »oul 
that  date  dowi.  to  reoeni  inuttj  ii  iuitt  beef«  nix«ev.-<^  tiuiefe 
epidemic  in  I'jesukui^  nuuiAivu^y  reinirodu<;ed  eacL  tiux<;  by 
ships,  especially  ]jnsu6L.  bin^^r  tue  lutroQuciioi.  o^  vaccxiiii^ 
tion  it  hat  onjy  tju%;  11.  :^-iS^;  attained  a  %'erw'  Wioe  diffu- 
sioE ;  iat-/r  ontunsaju:  '-^'^^j  -''-yj;  ^^*^  -''-♦o,  iiavc-  i^eei.  pre* 
vented  "ov  strict  i!boiuLU<jL  v*  tne  fei';i:/'  axiti  i* in^ei. .  ^r-iio  wrivet 
under  uai^.  :  ^74,  sayt  tiiat  utz  vuat.  u^a  wshi.  a  fcifi^'«<;  caM;  of 
smallp'jz   withiL   txie  iair  vn.   vea^i:/      Xl   ti^f;    cuionACit^  of 
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Ireland  the  occmreiice  of  the  disease  is  first  mentioned  in 
the  fifteenth  centnry^  but  no  definite  information  about  epi- 
demics of  smallpox  there  occurs  until  the  eighteenth.^  In 
the  Faroe  Islands  it  has  been  prevalent  only  twice^  the  first 
time  in  1651/  and  again  in  1705  ;  each  time  it  was  imported 
from  Denmark  and  proved  very  destructive.  Since  the  latter 
date  this  group  of  islands  has  been  free  from  it.^  Even  at 
the  present  day  smallpox  takes  no  inconsiderable  place  in  the 
aggregate  sickness  of  European  countries.  But  since  the 
introduction  of  vaccination^  and  especially  since  its  legal 
enactment  and  official  supervision^  the  occurrence  of  the  dis- 
ease has  been  confined  within  tolerably  narrow  limits.  Only 
in  large  and  densely  populated  towns  is  the  malady  kept  up 
continuously  by  successive  importations  and  reproduction  of 
the  morbid  poison.  From  time  to  time^  as  the  number  of 
susceptible  individuals  reaches  a  greater  height^  it  breaks  out 
in  epidemics  which  often  spread  widely ;  but  the  disease  in 
Europe  has  never^  since  the  beginning  of  the  century, 
attained  that  frightful  importance  which  it  had  in  past  cen- 
turies. How  great  that  importance  was  will  appear  in  the 
sequelj  in  the  comparative  account  of  the  mortality  from 
smallpox  in  the  several  countries  of  Europe. 

For  the  Western  Hemisphere  the  history  of  smallpox  begins 
soon  after  the  landing  of  the  first  European  immigrants.  Ta 
whatever  places  they  came  at  length  and  there  settled,  every- 
where they  carried  the  disease  with  them  and  gave  it  to  the 
natives.  But  a  still  more  terrible  source  for  America  was  the 
importatation  of  negro  slaves ;  so  much  so  that  in  after  years, 
particularly  in  South  America  and  the  West  Indies,  not  only 
the  first  appearances  of  smallpox^  but  every  fresh  outbreak  of 
it,  could  be  traced  to  importation  from  Africa.^ 

The  first  outbreak  of  smallpox  in  the  Western  Hemisphere 
took  place  in  the  West  Indies  in  1507,  fifteen  years  after  the 
discovery  of  America,  and  it  was  so  disastrous  that  whole 
tribes  were  extirminated  by  it.     I  have  not  succeeded  in 

1  Wylde,  in  *  Edin.  Med.  and  Snrg.  Joorn.,'  1845,  April,  p.  i$o, 

*  Debes,  in  •  Bartholini  acU  med^'  Hafn,  1673,  i,  p.  86. 

»  Manicns,  in  •  BibL  for  Liger/  18*4,  pt  i,  p.  3a ;  Panum,  1.  c 

*  Chapman, « Leetorea  on  the  more  important  Eruptive  Fevera,'  PhiUid.,  1844; 
Chiaholm, '  Essay  on  the  Malignant  Pestilential  Fever,  Ac,'  London,  1801,  i,  p.  60? 
Detportes,  <  Hiitoire  dea  Maladiei  de  S.  Domingo,'  Paris,  1770,  i,  p.  89. 
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finding  oat  how  long  this  epidemic  lasted  or  how  far  it 
spread.  The  next  information  aboat  the  disease  dates  from 
1517^  in  which  year  the  sickness  was  imported  by  the 
Spaniards  into  Hayti.  The  subsequent  outbreaks  in  the 
West  Indies  are  chiefly  connected^  as  has  been  said^  with 
the  importation  of  negro  slaves.  Thns^  as  late  as  18 19 
it  was  introduced  into  Martinique  by  a  slave-ship  ;^  and  even 
the  outbreak  of  1851  in  Jamaica  was  connected  with  the 
arrival  of  free  negro  labourers  from  the  Gold  Coast.^  Gone- 
rally  speaking,  the  visitations  of  smallpox  in  the  West  Indies 
down  to  recent  times  have  been  severe ;  thus,  in  the  epidemic 
of  1843  ^  ^^-  Thomas,  at  least  one  sixth  of  the  population 
sickened/  and  only  those  islands  where  vaccination  has  found 
somewhat  general  acceptance,  such  as  Antigua^  and  Jamaica,^ 
have  enjoyed  a  comparative  immunity.  The  disease  reached 
Mexico  for  the  first  time  in  1520  with  troops  from  Spain  ;^ 
the  number  of  persons  swept  off  in  a  short  time  has  been  esti- 
mated at  three  millions  and  a  half.  There  is  mention  of  later 
epidemics  of  especial  severity  in  the  years  1 763, 1 779,  and  1 797. 
In  1804,  vaccination  was  introduced  into  Mexico,  but  only  in 
a  small  way ;  so  that  the  country  down  to  the  most  recent 
times  has  often  had  to  bear  very  severe  smallpox  epidemics.^ 
The  Eastern  seaboard  of  the  United  States  was  reached 
first  in  the  beginning  of  the  seventeenth  century,  the 
disease  having  shown  itself  in  Boston  in  1649;^  \ievQ  also 
vaccination,  which  was  early  introduced  (1799),  put  a  stop 
to  the  sickness  in  its  disastrous  forms,  and  inasmuch  as 
the  larger  part  of  the  interior  (Mississippi  Valley)  was  not 
colonised  until  after  the  introduction  of  vaccination,  the  dis- 

1  Aoeonnt  in  '  Nouv.  Joum.  de  M^,'  1819*  May,  p*  67. 

'  Miller,  in  '  Med.  Timet  and  Gaz./  1867,  April,  p.  441. 

s  Aeooont  in  '  SondbedikolL  Forhandl.'  for  1844,  p.  3. 

«  Nicholson,  in  *  Transact,  of  Epidemiol.  Soc.,'  1866,  iii,  p.  48. 

*  Seaton,  in  'Assoc.  Med.  Jonm.,'  1855,  p.  728. 

<  Bernardo  Diaz,  in  his '  Hist  verdadera  de  la  congnista  de  Naeva  £spaila ' 
(Madrid,  1632),  states  as  an  eje-witness :  "T  como  venioros  en  aqael  tiempo  cou 
eort^  J  dende  i,  diez  meses  rino  NarraeZy  7  tmzo  on  negro  Ueno  de  Tinielas ; 
et  qmd  las  pegd  a  todos  los  Indies  qne  habia  en  nn  pneblo^  qne  ee  deda  Cempoala, 
i  deede  agnel  pneblo  cnndi6  toda  la  Koera-Espafia,  €  oro  grande  pestilenda." 

^  Compare  Strieker,  in  'Hamb.  Zeitschr.  f.  Med^'  1847*  xxxir,  p.  515;  MuUer, 
'  Monat«blitter  for  Med.  Statiit,'  1857.  So.  6;  Jbvdnt^  'Im  MinifM,  &e«' 
Paris,  1864.  p.  406. 

>  Brtnrn,in<A]iier.Med.Baeotdcr/f89|^J( 
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ease  there^  as  in  Europe  subsequently  to  yaccination^  never 
attained  a  wide  diffusion  among  the  wliites.^  On  the  other 
hand^  smallpox  made  frightful  havoc  among  the  Indian 
tribes^  following  the  march  of  colonisation  westward.  Thus 
in  E[ansas  it  broke  out  in  a  destructive  form  among  the 
natives  first  in  1837/  and  in  California  in  1850^  after  the 
arrival  of  the  gold-diggers.'  In  the  same  way^  it  has  in 
more  recent  times  taken  an  enormous  number  of  victims 
among  the  Indian  population  of  British  Columbia  3^  in  Van- 
couver's Island^  more  than  a  thousand  Indians  died  in  the 
winter  of  1862-63,  and  there  was  considerable  anxiety  lest 
the  whole  native  population  should  be  cut  off  .^  It  was  intro- 
duced first  to  Oreenland  from  Denmark  in  1733;  and  its 
outbreak  was  so  disastrous  there  that  almost  the  whole  colony 
died.  That  country  has  had  repeated  visitations  of  the  sick- 
ness since  then  (1800,  1809^  and  1851).^ 

Its  first  appearance,  as  well  as  its  later  outbreaks,  on  the 
continent  of  South  America,  are  for  the  most  part  due  to 
importation  of  the  disease  by  negro  slaves  from  Africa,  and 
this  applies  particularly  to  Guiana  and  Brazil.  In  Ghiiana, 
smallpox  has  occurred  but  seldom,  no  doubt  by  reason  of  the 
extremely  limited  traffic  in  the  country ;  thus  Bajon,  during 
a  residence  of  many  years  in  Cayenne,  saw  only  one  epi- 
demic (1766),  which  owed  its  origin  to  an  importation  of 
negroes.'^  The  malady  broke  out  in  1803  under  the  same 
circumstances ;  Nogen  says  in  his  account  of  this  epidemic  :^ 
'^  The  alarm  among  the  colonists  was  all  the  greater  that 
this  malady  is  not  at  all  endemic  in  Guiana,  and  this 
was    its    first    appearance.'^       The    disease    first    reached 

^  Drake, '  Treatise  on  the  Principal  Diseases  of  the  Interior  Valley  of  North 
America,'  PhilacL,  1854,  ii,  p.  565. 

'  Lloyd,  in  the  English  transl.  of  Prince  Maximilian's '  Beise  im  Innem  v. 
Nord-America.' 

'  Praslow,  'Der  Staat  Califomien  in  med.-geogr.   Hinsicht,'   G5tt.,    1857, 

*  Freyman,  in  'Arch,  for  wissenschaftl.  Eande  Rosslands,'  1848,  vi,  p.  226. 

*  Account  in  «  Philad.  Med.  News,'  1863,  p.  32. 

*  Wendt,  *  Effcerretninger  om  BOrnekoppor,  &c.,'  Ejdbenh,  1824,  p.  67;  Lange, 
*  Bemaerkn.  om  GrOnlands  sygdomsforhold,'  Kjobenh,  1863,  p.  34. 

7  'Nachrichten  znr  Geschlchte  von  Cayenne.'  From  the  French.  Erfurt, 
1780,  ii,  p.  56. 

8  •  Revue  m^'  1834,  Aug.,  p.  313. 
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Brassil,  according  to  Piso^^  in  1560^  and  was  iu  liko  manuor 

introdaced  by  negroes ;  it  has  been   very  prevalent   there, 

particularly  among  the  Indians,  down  to  recent  tiinos,  in  spite 

of  yaccination^  which  was  introduced  in  1814  but  has  boon 

carried  out  unquestionably  in  a  very  careless  and  imperfect 

way;  so    disastrous   has    the    smallpox  been    that  Tschucli 

speaks  of  it  as  the  chief  scourge  of   the  country.^     Lutur 

epidemics  as  welljSuchas  that  of  1834^  have  always  followed 

the  arrival  of  slaveships.'     Smallpox  was  probably  brought 

to  the  States  of  the  La  Plata  by  the  Spaniards,  but  there  is 

nothing  accurately  known  of  the  time  of  its  first  occurronco 

there  ;*  down   to   recent  times  it  has  over  and  over  again 

oommitted  great  ravages  throughout  the  country.     1*he  Kame 

is  true  of  Chili,  where  the  disease  had  been  introduced  pro 

vioos   to    1534,^  also   by  the  Spaniards ;  all  the  chrojjicLer;» 

agree  in  describing  it  as  the  moht  frightful  sc/ur^e  of  tht- 

inhabitants/  and  on  that  aoooui^t,  as   Fourxiier  fetaUrfe/  it  it 

known  to  the  people  ae  "pett^^^  aar  iioy^y^*     In  /'*/^e  Cil 

Lima  particularly;  the  Snst  epid^^ici^r  <A  ^iu^^ijfjr  it  feaid  t/y  Lav^ 

taken  place  in  i  ^02   ?,  ;  it  it  iiVw  o^«r  of  tL«r  ^frwiVrtt  pla^uf;^ 

of  the  conntrr,  partictiarjy  t.i!iOt;f  tut  i-<.jfr>A  w^^  Ji*Oi4uuf/ 

notwithsianding    ihoi    'luk    itu^^v^    «.pp<bar    v^    Lav«;     WrJi 

ioqnaint*&d  with  tie  pruv^r^-'vt  yjy^i^  'A  vw/;ii*t  Ivi^jf  i/^^jrii 

the  advezit  of  JeimeT.* 


of  Bualipas  ix.  ti*  |fiwufiA  1^  Kftnififijc  «  ^'Vvl  t',»  i^i^^ig*  a    ^t/UM^^u 

^  SipiucL  *  In:  Cuius:  «*.  6«  mamdMr  01  i>r«ii.    >'«r«f.  !>^   :'9»'    «>. 

*  Bnmel,  *  Ouaerr.  ii^yuir  tr.  iwk^  l«iMt  om*.'  «•  i;i^'<jc-i«.->'4»u.  >4*'4i.    .'><.> 

'  Con:,  u.  '  Vxreiio«K-Uicker.'t  Jii^re»i^f««:i.     i^;'    i  .  ;    4^ 

de  stttd.  uav^'  likv^  brpi.;  |.-  /o,  .  b^tc    u     iXui     JL^    J^ri       i/*./^    ^.i^,; 

'  *  AtcL  fk  smC  m^..'  t*^2^.  brf»:    ;    .4/ 

*    tMlilli.  IX.   'Ld&L.  JmIC.  lUK.  bUfju    «^vi«f:         U*4'^    ^<i^      ;     .,.',^ 

iv)liufii::^|:  i»c:  of  ittMst«g*.  a:,  llu.  Ctfi..«<J.«^.:. , — j-   ^tn^i     fc**''  «c«»i^f'    iM<:    »»:>.. 
La^fi.  L'L   1^.    'jaXift^kL.  c    M^  *",— r<—    «.     lo'-'-    «^>'     ai'.^v^u    *<.<i^-     *»«>9>'     ^.««. 
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5  36.  Inflitence  of  Vaccination  on  the  Pebvalence  oFa 

SUALLPOX. 


However  rich  the  medical  and  historical  literature  may  be 
in  accODnts  of  the  occiiirence  of  smallpox  at  various  parts  of 
the  globe  ;  however  clearly  the  past  may  bear  witness  to  the 
amount  of  human  life  that  has  been  offered  up  a  sacrifice 
to  this  murderous  disease,  beside  which  the  loss  through  the 
bloodiest  of  wars,  or  through  other  severe  pestilences  such  as 
plague  audcholcrajappoarstobeia&nitesimally  small;  and  how- 
ever sufficient  may  be  the  researches  into  the  present  geogra- 
phical distribution  of  the  disease, — still  the  materials  available 
tonsarenot  even  in  a  measure  adequatefordrawing  up  a  proper 
history  of  the  pestilence  in  past  centuries.  It  was  not  its  rarity 
but,  as  Haser  justly  remarks,  actually  its  every-day  occurrence 
that  weakened  the  interest  of  epidemiographists  towards  it. 
But  we  may  be  all  the  more  easily  consoled  for  this  defective 
state  of  the  epidemiological  record  of  smallpox  in  the  pre- 
vaccination  era,  by  the  reflection  that  even  a  complete  nar- 
rative of  the  smallpox  epidemics  of  that  time  would  have  no 
further  scientific  interest  than  as  enabUng  ua  to  vindicate  the 
importance  of  vaccination  for  preventing  the  disease,  or,  at 
least,  for  reducing  the  mortality  caused  by  it.  So  far  as 
answering  that  question  goes,  the  materials  at  our  service  are 
amply  sufficient ;  and  the  question  has  been  already  answered 
so  often  and  so  thoroughly,  particularly  iu  the  classical 
reports  of  the  English  Board  of  Health  under  the  editorsliip 
of  John  Simon,'  and  iu  the  excellent  work  of  Bobn,*  that  I 
find  no  occasion  to  adduce  once  more  the  historical  proofs 
relating  to  it. 

That  the  achievement  of  Jenner  was  at  once  a  turning- 
point  in  the  history  of  smallpox,  and  a  new  era  in  the 
physical  welfare  of  mankind;  that  the  power  of  the 
pestilence  became  more  and  more  restricted  both  in  range 
and  in  severity  in  proportion  as  the  practice  taoght  by  him 

poi.     From  tliU  statement  it  fuUowg  that  tlie  diwiw  had  becD  prevaleot  in  Peru 
(kt  least  in  tlio  Andci)  long  before  iSoi. 

'  '  Pnpen  relating  to  tbe  Hiitory  and  Practice  of  VocciDatioD,'  Laadon,  i8|;. 

'  'Bandbuah  der  TtcniiuiUDD,'  Leipiig,  i8;j. 
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obtained  acceptance  and  carefal  attention  at  the  bands  of 
Tarions  nationalities ;  tbat  tlie  disease  at  tbe  present  day^  as 
is  abundantly  shown  in  the  foregoing  account  of  its  goo- 
graphical  distribution^  still  bears,  in  those  regions  where 
ignorance  and  prejudice  have  opposed  the  adoption  of  vacci- 
nation or  where  the  carelessness  of  the  authorities  has  neu- 
tralised its  good  effects,  the  same  character  for  destructivenesH 
that  meets  us  in  the  medical  and  chronological  accounts,  and  iu 
tlie  mortality  statistics,  of  European  countries  in  the  pro-vac- 
cination period ;  that  even  to-day  we  find  in  tho  devastation 
of  papulous  districts,  and  in  the  uprooting  of  wholo  tribes, 
the  indications  of  what  this  ravaging  pestilence  could  do-- 
all this  is  so  thoroughly  brought  out  in  the  writings  I  have 
named,  that  it  can  be  only  folly  or  stupidity  that  would  seek 
nowadays  to  minimise  or  to  question  the  immortal  inorits  of 
Jenner.  The  foolish  attempts  made  to  discredit  vaccination 
may  be  met  with  the  simple  but  conclusive  remark  of 
Porter's  :^  **  it  will  require  an  immense  accumulation  of  factH, 
more  than  the  world  ever  saw,  to  shake  our  faith  in  tho  pro- 
tective influence  of  vaccination/' 

The  expectations,  indeed,  which  arose  out  of  Jenner's  ori- 
ginal practice  for  warding  off  the  smallpox  liavc  not  been 
borne  out  to  the  full  extent.  Experience  has  taught  us  tliat 
the  practice  required  to  be  widened,  that  the  protective 
power  of  vaccine  was  found  in  many  cases  to  be  sufficient 
only  for  a  certain  time,  that  the  susceptibility  to  the  morbid 
poison,  abrc-eated  by  a  single  vaccination,  was  in  many  pcrsouK 
restored  hher  a  longer  or  shorter  period,  and  that  re- vaccina- 
tion -wiM  T'xessaTT  to  give  lasting  protection.  ExpC'rienc^? 
also  his  £.?rTed  to  prove  that  the  Eupervifcion  of  vaccii^ation 
br  tie  S*iAvr,  trtTi  in  those  countries  where  it  wa«  carried 
oo  a.5KTdfi.?  Vj  la^r,  bad  not  be«eE,  and  e^'en  still  in  jxirt  ih 
troi,  ^z^izli-v^r^i  with  the  energj  that  can  aloce  ii^kf^  tic- 
g2»rtini£je  x-eTfaci-*     It  has  becoiLe  clear  that  tLIe  gu^ranV:* 

-  -  l.n.«r  :iKtvn.  tif  H«d.  Ec/  il^f  .V  Oct,  p.  5JI. 

*  5tK  -ii  ixwr-miof  ti*  fntiit  effurti  «f  Evropwo  ^orerunniU  trt)  iiztrvduw 
msduu- iiii  :mi  tinsr  Jtireiim  yomtmkn»  tr  w^mktL,  aaaoj  eotnxtriw  in  for.^ 
^imiHi  -:i.t  nitjift  tttllixif  ifvidffliw  tUirt  tmrumUmb  mA  MFMX»«tKs  m  r-Ul 
hiii«-l-r.A:  •*-«€  inn.  Turn,  1»  gwte  ^aUg^ttm  ^mm^  ^U  Mtod  \j 
HsuziT-    ■  ha\\TMWuarva£>  wsoB  An 
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can  be  secured  only  whcro  the  indifference  and  prejudice  of 
the  public,  often  led  astray  by  false  prophets,  is  met  by  com- 
pulsory vaccinatioHj  and  only  whero  this  important  matter  is 
not  left  to  police  edicts  or  to  administrative  orders,  but  is 
regulated  by  statute.  The  Bavarian  Government,  not  to 
mention  others,  has  given  a  striking  example  o£  what  may 
be  achieved  in  this  way. 

With  the  introduction  of  vaccination  into  the  civilised 
States  of  Europe,  covering  a  period  from  1799  to  1804,  a 
remarkable  decrease  in  the  amount  of  smallpox  and  in  the 
mortality  caused  by  it,  quickly  became  noticeable ;  ^  and  thus 

diitriet  in  i8;i-;i,  that  the  conaiderablo  extonalou  of  the  dieease  (the  nmrtBlity 
having  been  at  the  rate  of  27  per  1000  0!  the  popolatioo)  hud  been  much 
belpcd  by  the  circmnBtaaoe  that  the  namber  of  persons  remainmg  nnvBcc!nat«d 
had  increaaed  very  much ;  and,  as  several  phjsiciaCB  ncheaitatinglj  testiRed, 
those  only  died  of  the  diseaae  who  had  Deror  been  vacciontcd  or  btid  been 
VBceioated  badlj  and  ivithoDt  effect.  The  condition  of  Ihin^  wns  no  better  in 
the  other  departmenU  of  Fraasia  and  in  the  other  States  of  Qernian;.  Oriiu- 
ahaw  ('  Dubl.  Joiim.  of  Med.  Be..'  1878,  Jan..  p.  490)  remnrVB  of  the  Dublin 
epidemic  of  1871  that  great  laxity  in  cnrrying  ont  vaccination  had  occurred 
there  in  recent  years,  and  that  a  wide  field  for  the  ravages  of  the  disease  had  in 
that  nay  been  left  open.  The  complaints  from  France  of  the  neglect  of  vacci- 
sation  of  late  have  been  especially  strong.  Tacber  ('Gaz.  m&l.  de  Paris,'  l8;j. 
No.  38,  p.  4;  O- in  bis  report  on  the  acnallpos  epidemic  of  1870-71  in  France, 
writes  :—"  It  is  almwt  incredible  that,  seventy-flvo  years  after  Jenner'a  discorery, 
one  third  of  the  French  people  should  he  without  the  benefit  of  vaccination; 
there  are  departmenta,  snch  aa  L'Aveyron  and  La  Corsc,where  one  can  count  hardly 
more  than  twenty  vaccinated  among  odd  hundred  of  the  inhabitants."  Gaillon. 
who  served  in  the  Franco-Prussian  War  of  1870-71  as  anrgeon  to  a  batallion  of 
Gardea  Mobiles  1 1 58  strong,  and  had  under  obacrvatinn  600  cases  of  smallpox 
among  tbi;m,  complains  in  lilce  manner  ol  the  eitremely  defective  vaccination 
and  revaccinntion  in  France,  and  appends  to  his  report  ('  Snr  une  ^pidfmie  de 
variola,'  Paris,  r87i,  p.  37)  tLo  following  note: — "During  bis  enforced  aUy 
with  the  Gemans,  my  excellent  friend  Dr.  Jules  Petit  remarked  the  almost 
complete  immnnity  which  onr  enemies  ci^njed  aa  retards  the  epidemic  of 
variola.  On  his  inqniring  of  the  Prussian  inrgeona  the  cause  of  this,  they  told 
him  that  the  result  was  eicluiively  owing  to  compnlsary  rovaccinatian."  I  add 
to  thia  the  interesting  fact  given  by  Macpheraon  ('  Indian  Annals  of  Med.  6c.,* 
1851,  Jan.,  p.  131)  that,  in  the  Presidency  of  Bengal,  at  a  time  when  smallpox 
was  making  frightful  ravages  among  the  nativea,  only  103  cases  (with  tq  deaths) 
occurred  among  84,143  Enropean  troops  in  a  apace  ot  foar  jears,  1 1  cases  (with 
I  death)  among  3970  officers,  16  cases  (with  4  deaths)  among  7941  soldiers' 
wives,  and  36  cases  (with  g  deaths)  among  91SJ  soldiers'  children. 

'  It  baa  been  proved  conclmivcly  in  the  writings  above  mentioned  (the  report 
pobliabed  by  the  English  Medical  Department,  and  the  work  of  Bohn,  p.  189  ff), 
that  the  introduction  of  vaccination  was  not  merely  an  accidental  colncideneo  with 
of  those  temporary  remissions  of  the  disease  which  had  been  often  obsentd 
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1  A  tolerably  complete  snrrey  of  the  aaallpOK 
il  given  by  Bohn  (1.  c,  pp.  19  If).    8«atoa  iMa 


§  37*  Pekiodicity 

Not  many  of  tlie  acute  infective  diseases  ehow  in  thi 

incidence  and  diffusion  so  complete  an  independence  of  thff 
conditions  of  cUviate  and  soil  as  emallpox,  whicli  thrives 
equally  well  wherever  its  contagion  is  carried,  and  wherever 
it  finds  a  population  open  to  its  reception  and  capable  of  re- 
producing it.  It  is  this  last  circumstance  that  explains  in 
the  most  obvions  way  the  seeming  periodicity  in  the  gucees- 
sion  of  the  epidemics  at  various  pointSj  a  periodicity  which 
had  engaged  the  active  attention  of  the  earlier  observers  botli 
before  and  after  vaccination,  and  has  given  rise  to  many 
metaphysical  explanations,  including  the  theory  of  a  "  con- 
stitutio  epidemica  variolosa "  periodically  developing  itself. 
The  first  point  that  strikes  one  particularly,  in  a  criticism  of 
these  observations,  is  that  this  periodicity  in  the  recurrence 
of  smallpox  epidemics  baa  presented  itself  in  very  various 
ways  at  the  various  places  of  observation.  Thus,  Werlhof,' 
after  forty  years'  experience  in  Hanover,  estimates  the  interval 
at  four  to  five  years,  and  it  is  put  at  the  same  figure  by 
Heineken*  for  Bremen,  and  by  Gibson*  for  the  Deccan ;  while 
Guys  assigns  three  to  four  years  for  Aleppo,*  Hofeland  five 
to  six  years,*  Holwell,  Heymann,*  Dawson,'  Baj-field,*  and 
others  seven  to  eight  years  for  India,  and  Strieker  sixteen 
years  for  Mexico.*  All  these  data  are  based  npon  observations 
for  very  short  periods;  the  circumstances  will  look  entirely 
different  when  we  take  account  of  the  epidemic  outbreaks 
of  the  disease  at  a  given  place  over  a  longer  period  and  in 
the  times  before  vaccination  as  well  as  after  it.  I  content 
OtEcer  of  tbc  Privy  Council,  &e.,  for  the  Year  1874,'  new  xeries,  iv,  Lond.,  i8;j, 
p.  ji)  B  delailed  nccoant  of  the  great  epidemic  of  1869-73, 

I  'Disquia.  de  vttriolii'  in  0pp.,  HanoTer,  177s.  T'  4?7' 

•  '  Die  HaGieatadt  Bremen,  4c.,'  Bremen,  1836, 

'  '  Bombay  Med.  Tmnaact.,'  ii,  p.  10. 

'  'SUtistiqne  dn  PoicbBlik  d'Alup.,'  Maracille,  1853,  p.  63 

'  '  Bemcrk.  libcr  die  Blattern,  &c,,'  Leipzig,  17S9. 

"  'Versuch  eiHcr  Diritellnng  d«r  Kriokli,  in  deu  Tropenlliidern/  WQr 
.8SS.P-"4- 

'  '  Pbilftd.  M«!.  Ejaminer.'  iBji.  May. 

'  '  India  Jonni.  of  Med.  Sc.,'  1834,  i,  p.  363. 

J  ■  Uiimb.  Zeitacbr.  fui  die  gei.  Med.,'  1S4;,  xxxiv,  p.  jij. 
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myself  with  addacing  a  few  examples  from  tlie  liistory  wliicli 
are  especially  instractive  in  this  respect.  Epidemic  out- 
breaks of  smallpox  occurred  as  follow  : 

At  Boston/  1649^  1666,  1678,  1690, 1702,  1721,  1730,  1752, 
1764,  1776,  1788,  1792;  at  Philadelphia,*  1808,  181 1,  1823, 
1827,  1833,  1841,  1845,  1848,  1851,  1855,  i860;  at  Nancy/ 
1825,  1832,  1841, 1846,  1850;  at  Vienna/  1742,  1745,  1749, 
1757*  1759;  at  Breslau/ 1804, 1813,  1823,  1831,  1842,  1851, 
1856, 1863, 1868,  1 87 1.  Reunion* was  quite  free  from  smallpox 
for  twenty-four  years  (182 7-1 851)  and  the  epidemic  of  1851-52 
was  followed  seven  years  later  by  that  of  1 858-60.  In  Ice- 
land the  disease  was  prevalent  in  1306^  1310^  i347>  ^3^o, 
1430,  151 1>  1555.  1574,  1580,  1590,  1616,  1632,  1636,  1655, 
1658,  1671,  1707,  1742,  1762,  1786,  and  so  on. 

There  are^in  my  opinion^  two  factors  only  that  determine  the 
recurrence  of  an  epidemic  of  smallpox  :  on  the  one  hand«  the 
necessary  number  of  persons  susceptible  of  the  morbid  poison^ 
and^  on  the  other  hand^  the  introduction  of  the  virus  itself. 
In  large  towns  where  there  is  certainly  no  lack  of  frequent  im- 
portations of  the  kind,  where,  in  fact,  the  poison  is  perennial, 
an  epidemic  will  come  about,  as  Fleischmann  assumes  for 
Vienna,^  whenever  there  is  a  sufficiently  large  number  of 
persons  capable  of  infection,  that  is  to  say,  in  our  post- vacci- 
nation times,  unvaccinated ;  and  therefore  four  or  five  years 
may  be  regarded  as  sufficient  for  Vienna.  But  there  can  be  no 
rule  of  the  kind  whenever  the  practice  of  vaccination  is  carried 
out  at  all  efficiently.  Forster,*  who  forms  his  estimate  in 
the  same  way  as  Fleischmann,  puts  the  frequency  of  epidemic 
recurrences  at  Dresden  at  seven  to  eight  years  ;  but,  for  those 
places  where  the  morbid  poison  dies  out  at  the  end  of  au 
epidemic,  it  stands  to  reason  that  the  disease  cannot  reappear 
until  new  virus  is  imported,  and  under  these  circumstances 
there  can  be  absolutely   no  question  of  regularity  in  the 

Curtis,  in  *  Transact,  of  the  Amer.  Med.  Assoc./  185 1,  ii,  p.  487. 
'  Jewell,  in  *  Amer.  Jonm.  of  Med.  Sc.,*  1862,  April,  p.  378. 
8  Simonin, '  Recherch.  topogr.  et  med.  snr  Nancy,'  Nancy,  1854,  p.  244. 

*  Plenciz,  'Tract,  de  variolis,'  Vienna,  1762,  p.  49. 

*  Pastau,  in  'Arch,  fur  kiln.  Med.,'  1873,  xii,  p.  112. 
'  Azema,  1.  c. 

7  *  Jahrh.  fiir  Einderheilkunde,'  1870,  iii,  p.  456. 
'  lb.,  1868,  i,  p.  121. 
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recurrence  of  the  sickness.  This  is  naturally  best  seen  at 
those  places  which  are  remote  from  traffic  and  much  more 
rarely  infected  than  places  lying  in  the  track  of  commerce. 
Popper^  for  Prague,  and  Hagenbach*  for  Basel,  completely 
dismiss  the  idea  of  regularity  in  the  recurrence  of  smallpox 
epidemics,  and  they  are  perfectly  justified  in  doing  so,  upon 
iheir  data. 

§  38.  Influence  ov  Season. 

Although  the  occurrence  of  smallpox  is  seen  to  be  in 
general  independent  of  conditions  of  climate,  still  the  season 
of  the  yea/r  has  a  marked  influence  upon  the  amount  of  the 
sickness  or  upon  its  Epidemic  diffusion.  Razes^  had  already 
arrived  at  the  conviction,  from  his  experiences  in  Arabia, 
that  epidemics  of  smallpox  occur  at  all  seasons,  but  that  they 
mostly  begin  towards  the  end  of  autumn  and  in  the  early 
spring,  or  in  the  cold  season.  Opinions  completely  agreeing 
therewith  have  been  expressed  by  Pruner,*  who  adds  that 
''the  hot  months  in  the  latitude  of  Cairo,  ordinarily  from 
June  to  October,  are  for  the  most  part  equally  little  suited 
for  the  development  of  smallpox  as  for  the  plague ;''  and  by 
Eigler^  for  Constantinople,  where  smallpox  appears  usually 
on  the  approach  of  winter,  continues  till  spring,  and  dies 
out  in  the  hot  season ;  by  Ferrini  for  Tunis,  where  the  dis- 
ease prevails  most  frequently  in  spring ;  by  Bendu*  for  Brazil, 
where  the  time  for  the  prevalence  of  the  disease  falls  in  the 
months  from  October  to  December  (that  is,  in  spring) ;  by 
Poppig^  for  Chili,  where  the  epidemic  is  at  its  height  in  the 
months  from  July  to  November  (end  of  winter  and  spring) ; 
and  by  Pearson,®  Morache,®  and  Lagarde^®  for  China. 

^  *  Zeitschrifb  fur  Epidemiol./  1876,  ii,  p.  222. 

*  '  Jahrb.  fOr  Kinderhlkd./  1875,  iz,  p.  62. 

s  '  Liber  de  varioUs,'  cap.  ii,  after  the  translation  by  Mead.  Opp.    Kaplet» 

«7S3.p.37- 

*  L.  c,  p.  128. 

*  L  c,  ii,  p.  30. 

*  '  Etnd.  topogr.  et  m6d«  but  le  Br^l/  Paris,  1848,  p.  66. 
7  L.  c,  p.  526. 

^  L.  c,  p.  361. 

*  L.  c. 
»  L.C 


The  following  table  givoe  the  details  as  to  tlie  amonnt  of 
flicknesa  in  India  in  the  varioas  b 
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The  greatest  preTalence,  accordingly,  falls  here  in  the  cold 
season  corresponding  to  the  spring  of  temperate  latitudes, 
and  that  applies  to  the  whole  of  Bengal,*  the  Madras  Presi- 
dency,* the  districts  belonging  to  the  North-West  Provinces,' 
and  to  the  PnnjanbJ 

The  frequency  of  the  disease  in  the  sereral  seasons  within 
temperate  latitudes  shows  an  almost  complete  correspondence 
with  the  above.  The  following  table  gives  the  time  when 
the  epidemic  was  at  its  height  in  ninety-nine  outbreaks  on 
European  or  North-American  soil,  of  which  there  are  accn- 
rate  data. 


Antamn  and  Winter  ro" 


October  to  Janoary...  3 

October  to  Morct   ...   3 

No  vembOT  toDecember  3 

NorembertoJannary  3  J 

December  to  Jannaiy  3  "^ 

December  to  Marct...  4  I  -nri-f.^  ,. 

Janoarj  to  March  ...  S  t  ""«*  '7 

February  to  Harch...  a  J 

'  '  Report  of  the  SmftUpoz  ComminioDer,'  Cilcntta,  1850. 

'  HoraliMd, '  Clinical  Reiearcliea  on  Diaeuei  in  India,'  LoaA.,  1856,  i,  p.  317, 
The  nambers  ue  the  monthly  proportion  in  each  hnndred  &tal  cb«m. 

>  Hacpheraon,  in  '  Med.  Times  and  Oaz.,'  1873,  Joly.  p.  .^i. 

'  Maclean,  in  'Calcutta  Med.  Transact.,'  t,  p.  399. 

*  Macphenon,  Corniab,  11.  cc. ;  Day,  in  '  Madras  Qiuut.  Joorn.,'  1861,  Oct>, 
p.  ii3. 

■  HcGtregor,  Macphenon,  U.  cc. 

'  De  Ben^,  in  ■  Brit.  Med.  Joom.,'  1871,  Sept^p.  264. 
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Jaimai7  to  Apt 

Jumaij  to  June i 

FebroATj  to  April  ...  3 
Febrnarj  to  Jane  ...  i 

Uarch  to  April   4 

Vtacb  to  May 9 

Uarch  to  Jnne 7 

April  to  Hay   4 


April  to  September...  3  f 

UaytoJime 3  ;    Spring  and  Snimner    7 


Winter  and  Spring  t6 


Oold  Season  ...  67- 


.  Snmmer  and  Antnmn  6 


WarmSeaaon...  jz 


HaytoAnenst 3. 

Jnneto  Jnly 6" 

June  to  Aognst  7 

AngoBt  to  September  i 
August  to  Octuber..,  6 
September  to  October  a 
October  to  Norember  3 

This  result  is  borne  out  by  the  following  table,  in  wbicb 
I  bare  put  together  the  namber  of  deaths  from  smallpox 
within  a  certain  time,  in  rarions  conntries  or  places  in  the 
temperate  zone,  according  to  the  months  or  quarters  of  the 
year. 
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On  the  other  hand,  the  character  or  severity  of  the  disease 
appears  to  be  quite  uninfluenced  by  the  season  and  the  kind 
Sydenham^  indeed,  thought  hiouelf  justified  in 


of  weather. 
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concluding  from  his  observations,  made  in  tlie  London  epi- 
•demies  of  1667-69  and  1673-75,  ^^^^  smallpox  ran  an  espe- 
<;ially  severe  course  in  the  high  temperature  of  summer,  and 
Stoll^  afterwards  expressed  the  same  opinion.  However,  as 
Van  Swieten  was  the  first  to  remark,*  there  are  numerous 
•exceptions  to  this  rule,  and  his  presumption  that  the  severity  of 
the  epidemic  depended  on  other  things  than  the  influences  of 
the  season,  has  been  borne  out  by  subsequent  experiences, 
such  as  those  of  the  very  severe  winter  epidemics  of  1666  in 
Paris,'  1840  in  Sem&ourt,*  1847*  and  1869-70  in  Paris,*  1726 
in  Tork,^  1761  in  Gottingen,®  1754  in  Liineburg,®  1798  in 
Cracow,^®  1801  in  Treves,^^  and  of  1806  in  Helmstadt.^* 
Pearson,  in  fact,  states  that  in  China  the  disease  is  the 
more  severe  the  earlier  in  the  year  the  epidemic  breaks  out, 
or  the  lower  the  temperature  at  the  time  of  the  outbreak. 


§  39.  The  SpEcinc  Poison  op  Smallpox. 

That  smallpox  owes  its  origin  to  a  specific  poison,  that 
this  poison  is  capable  of  reproduction,  and  is  therefore  an 
organic  body,  and  that  it  can  at  once  exert  its  power  in  the 
form  in  which  it  is  eliminated  from  the  sick  person,  wherein 
it  bears  the  clear  mark  of  a  contagious  morbid  poison — all 
this  hardly  requires  to  be  proved,  even  although  the  investi- 
gations^^ that  have  been  directed   to  the  detection   of  the 

'  '  Batio  medendi  in  nosoc./  Vindob.,  ii,  211. 
*  'Comment,  in  Boerhaave  Aphorismos/  Lngd.  Bat.,  1773,  v,  5. 
'  Lamotte,  'Traits  complet  de  chimrgie/  Paris,  1722,  iii,  p.  383. 
^  Bastien,  in  '  Travanx  de  la  Soc  des  Sc.  m6d.  da  d^partem.  de  la  Moaelle/ 
J  84 1 -43,  Metz,  1843,  P*  >• 

'  Matioe,  in  '  Gaz.  m6d.  de  Paris/  1847,  Oct.,  p.  797. 
^  Besnier,  in  'Union  m^/  1870. 
^  Wintringham,  'Comment.  nosoL,'  BerL,  1791,  p.  85. 
^  Hensler, '  Obserr.  de  morb.  variol.,'  Gdtt.,  1762. 
'  Lentin,  'Beitrftge  zor  Arzneiw.,'  Leipzig,  i797»  i>  p.  223. 
Account  in  '  Med.  Nationalztg.,'  1 798,  p.  666. 
Bnrchardt,  in  'Med.  Annalen,'  1802,  Correspondbl.,  177. 
^  Hemer,  in  'Hnfeland's  Jonm.,'  181 5,  xl,  pt.  4,  p.  32. 
'  Calcutta  Med.  Transact,'  vi,  1.  c. 

Eeber,  in  'Virchow's  Archiv,'  1864,  voL  42,  p.  112;  Chanvean,  in  'Gaz. 
mM.  de  Paris,'  1868,  p.  140;  Salisbury, '  Microscopic  Examinations  of  Blood 
imd  Vegetations  found  in  Variola,'  &c..  New  York,  1868 ;  Weigert,  in '  CentralbU 
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poison  have    either  had  very  doubtful  results  or  no   resi 
at  all. 

Ab  to  the  native   hainlat  of  the  smallpox  poieon  there 
Btill,  as  \re  bavo  &een  at  the  commeucGment  of  this  iaquii 
much  obscurity.      The  assumption  that  it  is  coextensive  with 
tho  diatribatioa  of  tho  <liseasG  ia  contradicted  by  the  evideucB 
adduced  above,  that  large  portions  of  the  globe,  the  whole 
Western  Hemisphere,  the  Continent  of  Australia,  and  Poly- 
nesiaj  have  enjoyed  immunity  from  smallpox  until  such  time 
as  the  disease  was  imported  thither  from  other  points,  and 
that  many  of  these  regions  had  not  lost  that  immunity  until 
quite  recent  times.     From  its  natiyo  foci,  the  morbid  poison 
liaa  been  spread  gradually,  and  doubtless  repeatedly,  by  sick 
persons  or  by  objects  to  which  it  clung,  over  the   greal 
part  of  the  globe,  and  thereby  tho  disease  has  been  diffi 
in  ever-widening  circles.     Contrasting,  however,  with  otl 
morbid  poisons,  such  as  those  of  cholera,  typhus,  and  yellow 
fever,  that  retain  the  power  of  reproduction  for  only  a  short 
time  away  from  their  native  focus,  the  poison  of  smallpox 
appears  able  to  survive  outside  its  habitat  bo  long  as  it  finds 
individuals  who  are  susceptible  to   it,  or  who  offer  to  the 
poison  a  suitable  soil  for  its  reproduction.     It  is  when  that 
nutrient  soil  fails  that  tho  virus  perishes,  or  loses  its  poteni 
and  capacity  for  increase.      Evidence  of  this  ia  furnished 
tho  behaviour  of  the  disease,  as  above  described,  ia  regii 
such  as  Iceland,  the  Faroe  Islands,  Guiana,  and  the  like,  whioh 
are  situated  remote  from  the  great  lines  of  traffic,  or  such  as 
B^onion,  the  West  Indies,  and  the  Australian  continent,  which 
are  connected  with  the  centres  of  commerce  by  the  sea-road 
only  J  in  those  regions  the  introduction  of  the  morbid  poison 
takes  place  much  more  rarely  than  by  the  quicker  way  of  land 
traffic,  and  there  are  accordingly  decades  intervening  between 
the  various  epidemic  outbreaks  of  smallpox,   during  which 
the  country  enjoys  a  complete  exemption  from  the  disease. 
It  is  otherwise  in  tho  groat  centres  of  intercourse,  where  the 
morbid    poison    ia    continuously    provided    with   a    suitable 


Aer  mod.  Wibb.,'  iE;i,  No.  ^91,  '  Ajiat.  Beitragc  zdr  Leliro  tod  den  P< 
1  pU.,  BresloD,  1874  and  rSTS,  and  in  '  Denticbe  Zeitschr. fur  pnict.  lifcd,' 
No,  43;  Ztilzcr,  in  ■  IJBrl.  kUa.  Wocb.,'  1871,  No.  51 ;   Cohu, 
Arcliivi'  1S71,  vol.  j5,  p.  219, 
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'^  natrient  soil ''  in  the  fluctuating  population,  where  the 
disease  therefore  continues  to  flourish,  and  will  attain 
epidemic  diffusion  whenever  predisposed  persons  are  massed 
together  more  than  usual,  and  more  particularly  when  there 
are  active  movements  amongst  the  population.  In  fact, 
these  are  just  the  centres  from  which  all  the  far-reaching 
epidemics  take  their  start. 

§  40.  Individual  Susceptibility  to  the  Poison. 

The  single  factor,  then,  that  determines  the  development 
of  the  sickness,  besides  the  presence  of  the  infecting  sub- 
stance, is  a  population  susceptible  to  it ;  and  this  suscepti- 
bility to  the  poison  of  smallpox  is  one  that  extends  to  the 
whole  of  mankind.  Experience  shows,  however,  that  the 
coloured  races,  and  especially  the  negro  race,  are,  ceteris 
pcmbusj  in  greater  risk  from  smallpox  than  the  whites. 

'*  The  members  of  the  human  family,"  says  Pruner,^  '*  that 
are  most  susceptible  to  the  poison  of  smallpox  are  the  negroes. 
Not  only  in  their  native  lands,  but  in  other  parts  of  the 
world  as  well,  they  are  the  first  to  succumb  to  the 
epidemic  influence,  and  also  the  last.  It  is  no  unusual 
thing  to  see  negroes  attacked  by  smallpox  as  soon  as  they 
arrive  in  Egypt  (where  they  certainly  change  their  way  of 
living  as  well  as  the  climate)  and  that,  too,  at  times  when  the 
disease  does  not  exist  among  the  other  inhabitants." 
Similar  statements,  equally  emphatic  as  to  the  increased  inten- 
sity of  the  disease  in  the  negro,  are  made  by  Daniell^  for 
the  West  Coast  of  Africa,  for  Martinique  by  Rufz,*  (according 
to  his  observations  in  the  epidemics  of  1836-37  and  1848-50) 
for  Cura9ao,^  for  Cayenne^  by  Bajon,  and  for  Peru.®  In 
Boston  there  died  in  the  epidemics  of  1649- 1792,  or  at  a  time 
when  there  was  no  question  of  protection  by  vaccination, 
lO'S  per  cent,  of  white  patients  and  23*7  per  cent,  of  black.^ 

'  L.  c,  p.  1 20. 
'  L.  c,  p.  41. 

^  '  Arch,  de  m^d.  nav./  1869,  Aug.,  p.  137. 
4  Account  in  'Ncderl.  Tijdscbr.  voor  Geneesk,'  1862,  vi,  p.  592. 
^  L.  c,  p.  56. 

^  *  Arch,  de  m^d.  nav./  1864,  Sept.,  p.  188. 
Shattocky  in  '  Amer.  Joom.  of  Med.  Sc./  1841,  April,  p.  372. 
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In  the  epidemic  of  1850  at  Baltimore,  the  proportion  of 
deaths  among  10,000  white  inhabitants  was  8*1,  and  among 
negroes  14*5.^ 

§  41.  Diffusion  of  the  Mobbid  Poison. 

The  dispersion  of  the  moi^hid  poison  takes  place  either  by 
the  smallpox  patients  themselves,  or  through  the  medium 
of  other  persons,  or  of  articles  to  which  it  clings.  It  has 
been  conclusively  proved  by  very  numerous  and  unambiguous 
observations  that  an  atmosphere  of  smallpox  poison  develops 
around  the  sick,  especially  when  they  are  crowded  in  close 
rooms  ;  or,  in  other  words,  that  the  air  may  become  a  carrier 
of  the  contagion,  so  that  the  latter  can  be  spread  by  the 
atmospheric  currents  within  a  small  range.  There  is  cer- 
tainly no  mathematical  expression  to  be  found  for  the  extent 
of  that  range  ;  at  the  utmost,  it  extends  no  &rther  than  Hie 
immediate  surroundings  of  the  sick,  and  the  smallpox  wave 
of  Cornish,'  which  follows  the  direction  of  the  east  wind  and 
determines  the  progress  of  the  disease  in  India  from  east  to 
west,  is  to  be  considered  an  idle  fancy,  all  the  more  so  that  no 
such  constant  procession  of  smallpox  has  been  observed  in 
India  or  elsewhere. 


§  42.  Eelation  to  Chicken-pox. 

As  it  required  the  experience  of  several  centuries  before 
the  specific  nature  of  smallpox  was  recognised  by  physicians, 
it  is  not  surprising  that  a  still  longer  time  elapsed  before  we 
learned  to  distinguish  between  variola  and  varicella.  There 
are,  indeed,  indications  in  Bazes,^  Avicenna,^  and  others  of 
the  early  chroniclers  of  smallpox,  that  they  had  seen  vari- 
eella  as  well  as  variola;  and  we  find  more  precise  state- 
ments on  the  latter  disease  in  Ingrassias,^  Guidi,^  and  Bive- 

1  Frick,  ib.,  1855,  Oct.,  p.  326. 
'  *  Lancet/  187 1,  May,  p.  7C3. 
3  L.  c,  cap.  70. 

*  •  Canon,*  lib.  W,  fen.  i,  tract,  iv,  cap.  6,  ed  Venet.,  1564,  u,  71, 

*  *  De  tamoribns  praeter  naturam  tract.,'  Neapoli,  i533>  p>  194* 
«  <  Ars  nniv.  med.,'  Venet.,  1596,  ii,  lib.  13,  cap.  6. 
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rias^  of  the  sixteenth  century,  and  in  Sennert,*  Diemerbroek,^ 
and  others  of  the  seventeenth.  Bat  the  merit  of  recognising 
and  describing  the  characteristic  features  of  varicella  belongs 
to  Heberden/  whose  statements  about  the  "  chicken-pox  "  in 
England  were  followed  by  accounts  of  the  same  in  France  by 
HattS  ;^  while  in  Germany  valuable  facts  about  varicella  and 
its  relation  to  variola  were  furnished  more  especially  by 
Heim/  The  question  of  that  relationship,  whether  it  be  one 
of  identity  or  of  specific  difference  between  the  two  forms  of 
disease,  lies  outside  the  limits  of  my  task.  In  favour  of  the 
latter  view,  there  are  many  data  before  us  bringing  out  the  fact 
that  the  geographical  distribution  of  varicella  as  an  endemic 
disease  extends  much  farther  than  that  of  variola,  that  it  was 
known  in  several  parts  of  the  world  before  the  introduction 
of  smallpox — ^at  the  Cape,  in  the  southern  territories  of  South 
America,  and  on  the  Australian  continent — and  that  in  after 
times  it  has  continued,  not  unfrequently  in  epidemic  form, 
to  retain  the  distinctively  mild  character  of  its  symptoms, 
altogether  irrespective  of  importations  of  smallpox  from  time 
to  time  at  long  intervals,  or  of  the  introduction  of  vaccina- 
tion. 

1  *  Method,  cnrand.  febr./  sect,  iii,  cap.  iii.    '  Haq.  ConUt./  165 1,  p.  154. 
'  '  De  febribos/  lib.  iv,  cap.  12. 

*  *  De  variolis  et  morbiUis/  cap.  ii. 

^  'Med.  Trans,  of  the  College  of  PhyBician8,'  i,  Lond.,  1767,  p.  427,  and 
*  Comment,  de  morb.  hist.,'  cap.  69,  ed.  Lips.,  1831,  p.  229. 

*  '  La  Terolette  oa  petite  v^role  volante/  Paris,  1759. 
«  Horn's  *  Arch,  fur  med.  Erfahr/  1809,  x,  p.  183. 
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MEASLES. 

§  43.  Old  Views  op  ''  Moebilli  :"  the  Histoey  DEPEcnys. 

In  the  writings  of  the  Arabian  physicians^^  to  whom  we 
owe  the  first  scientific  accoant  of  smallpox^  reference  is  at 
the  same  time  made  to  still  another  form  of  acute  exanthem 
nnder  the  name  of  '^  hasbah^''  which  was  regarded  by  these 
observers  as  a  modification  of  smallpox.^  The  same  disease, 
always  in  association  with  smallpox^  is  mentioned  also  by 
the  physicians  of  the  middle  ages  nnder  the  various  designa* 
tions  of  morbilli/  rubeola^^  rossalia^  rossania^  rosagia^^  and 
the  like^  as  well  as  under  the  colloquial  names  of  '*  fersa  ''  or 
*'  sofersa  "^  (Milanese)^  ''  mesles,^^^  afterwards  ''  measles  '* 
(English),  corresponding  to  the  German  ''maal,''  and 
''masern''  (Grerman),  the  Sanscrit  masura  ("spots'').  The 
few  casual  references  to  this  disease  in  the  Arabian  physi- 

1  Razes,  in  *  Liber  de  variolis  et  morbillis/  also  in  'Continens,'  lib.  zriii^  cap. 
viii,  Brix.,  i486,  fol.  Bl.  yiii  (besides  the  morbilli,  there  is  mention  alao  of 
exantbems  under  the  names  of  **  blacciae  "  and  "  lenticnla  ") ;  farther,  in  '  De 
re  medica/  lib.  x,  cap.  xviii  (Opp.  minor,  Basil,  1544,  p.  304),  and  in  lib. 
division.,  cap.  clix  (Opp.  e.  c  444) ;  Ali  Abbas,  *  Liber  theor.,' sermo  viii,cap.  14, 
and  '  Liber  pract.,'  sermo  iii,  cap.  i  (here  the  disease  is  named  mbeola) ;  Avicenna, 
'  Canon,'  lib.  iv,  fen.  i,  tract,  iv,  cap.  8 ;  Avenzoar,  lib.  ii,  tract,  vii,  cap.  iL 

*  Thus  it  is  stated  in  Ayicenna :  '*  Scias  quod  morbillns  omms  est  Tariola 
cbolerica,  et  non  est  differentia  inter  ea  ambo  in  plorimo  reliqnamm  disposi* 
tionnm,  nisi  quod  morbillns  est  cholericus." 

'  Diminutive  of  morbus. 

*  Occurring  only  in  the  translation  of  the  work  of  Ali  Abbas  (see  preyious 
note). 

*  In  Concorregio,  'Practica  de  varioliB  et  morbillis,'  in  'Sommula  de  cnris 
febrium/  Venet.,  i52i,foL  938. 

'  In  Michael  Scotus, '  De  procreatione  et  hominis  phinonomiay'  cap.  x ;  com- 
pare Gruncr,  *  De  yarioUs  et  morbillis  fragmenta/  Jena,  1790,  p.  33. 
^  Job.  Anglicns, '  Praxis  med,'  Aug.  Mndel,  1595,  p.  1041. 
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cians  do  not  go  far  towards  characterising  it^  or  towards 
deciding  for  us  to  what  known  forms  of  disease  the  ''  mor- 
billi  "  correspond.  In  like  manner,  the  Arabistic  writings, 
which  closely  follow  the  Arabian  writers,  omissions  and  all, 
afford  us  no  satisfactory  information  as  to  what  we  are  to 
understand  under  ''  morbilli/'  Only  now  and  then  are  indi- 
vidual symptoms  mentioned,  such  as  redness,  flow  of  tears, 
throat  affection,  and  the  like,  while  the  exanthem  itself  is 
described  as  spotted,  papular,  or  vesicular.  It  is  probable 
that  we  have  here  to  deal  with  various  exanthematous  dis- 
eases j  chiefly  with  scarlet  fever  and  measles,  but  more  par- 
ticularly with  scarlet  fever,  as  we  may  infer  from  the  state- 
ment made  by  several  observers  that  the  ''  morbilli ''  were  as 
dangerous  as  smallpox,  and  often  even  more  dangerous. 

In  the  sixteenth  century  the  views  of  physicians  upon  the 
acute  exanthematous  diseases  had  cleared  up,  so  far,  at  least, 
as  to  recognise  in  the  disease  called  "  morbilli,''  or  "  rosalia,'' 
a  morbid  process  different  from  that  of  smallpox.  But  under 
"  morbilli ''  they  still  comprised  measles  and  scarlet  fever  as 
being  one  and  the  same  process,^  and  we  meet  with  this 
obscurity  as  late  as  the  seventeenth  century,  even  after 
Sennert,  Doring,  Sydenham,  and  others  had  rightly  dis- 
cerned and  taught  the  peculiarities  of  scarlet  fever  (first  called 
"  febris  scarlatina ''  by  Sydenham) ;  so  that  even  Morton,  not 
to  mention  others,  remarks  in  speaking  of  this  disease :' 
''  Hunc  morbum  prorsus  eundem  esse  cum  morbillis  censeo,'' 
and  adds  :  "  exulet  igitur  per  me  e  censu  morborum  haecce 
febris,  nisi  cuiquam  'morbillorum  confluentium'  titulo  eum 
designare  in  posterum  visum  fuerit." 

From  the  facts  here  stated  we  may  conclude  so  much  at 
least  as  to  the  history  of  measles  in  past  centuries,  that  the 
disease  was  in  all  probability  widely  diffused  over  Asiatic  and 
European  soil  during  the  middle  ages ;  and  it  has  retained 
that  position  as  a  sickness  of  the  people  in  the  centuries 
following.     In  the  eighteenth  century,  by  which  time  physi- 

*  A  tolerably  clear  description  of  the  rash  of  measles  is  given  by  the  Roman 
physician.  Prosper  Marziani  in  his  commentary  on  the  '  Libri  Epidemior/  of 
Hippocrates,  Venet.,  1652,  p.  744.  See  Corradi,  'Annali  delle  epid.  occ.  in 
Italia/  parte  iii,  Bologna,  1870,  p.  53. 

'  *  Pyretologia,*  cap.v,  Geney.,  1696,  p.  28. 
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cians  had  learned  to  recognise  the  peculiarities  of  the  disease 
and  to  distinguish  it  from  other  forms  of  exanthem,  we  find 
many  reports  of  more  or  less  extensive  epidemics  of  measles 
at  numerous  points  in  the  Eastern  and  Western  Hemispheres. 
At  the  present  day  the  area  of  its  distribution  may  be  taken 
to  extend  over  the  whole  habitable  globe.  The  question  of 
the  native  seat  of  measles  baffles  all  research ;  the  history 
teaches  us^  as  will  appear  in  the  sequel^  this  much  at  leasts 
that  the  sickness  has  not  had  a  fresh  origin  at  every  point 
where  it  has  occnrred,  that  it  has  issued^  and  probably  still 
issues^  from  certain  centres  which  cannot  be  specified  more 
particularly^  and  that  the  wider  diffusion  of  the  disease  from 
these  native  foci^  into  regions  nearer  or  more  remote^  depends 
upon  a  transporting  of  the  morbid  poison^  which^  like  that  of 
smallpox^  can  survive  outside  its  habitat  so  long  as  there  are 
found  susceptible  individuals^  affording  to  the  poison  a  soil 
adapted  for  its  reproduction,  while  it  perishes  if  there  be  no 
ground  on  which  to  reproduce  itself. 


§  44.  Present  Geographical  Distribuution. 

In  Europe,  both  continental  and  insular^  the  distribution 
of  moaslcs  reaches  from  the  shores  of  the  Mediterranean  to 
the  regions  of  the  extreme  north,  which,  if  seldom  visited^ 
have  still  not  been  altogether  exempt.  In  the  Fa/roe  Islands^ 
the  diHoase  has  been  prevalent  four  times  up  to  the  present, 
iirMt  in  1781,  then  in  1846,  again  in  1862,  but  only  to  a  slight 
oxtcnti  and  lastly  in  1875;  it  is  proved  to  have  been  on 
ovcry  occasion  imported,  the  last  time  from  Shetland.  Four 
opidomicH  have  been  observed  hitherto  in  Iceland,^  in  1664^ 
1694,  1846,  and  1868;^  these  have  originated  in  the  same 
way  as  iu  Faroe,  and  so  also  have  the  numerous  outbreaks  of 
tlio  HicknosB  in  Lapland  (the  last  of  them  in  1852^).     In  the 

<  HcliluiiDor,  *  Iiland/  p.  51;  Hjaltelin,  in  'DobelFs  Reports,'  Lond.,  1870, 
p.  28J. 

*  Mmiicui, '  Uihl.  for  L&ger/  1834,  i,  p.  33;  Fanum,  ib.,  1847,  ^*  P-  3^9*  <^^  ^ 
*  Virifliow'i  Arcliiv/  i,  p.  492 ;  Madsen,  '  Sondhets-CoUeg.  Aaraheretning  for 
«876/  p.  572. 

*  [There  wai  a  fifth  in  1882.] 

<  Report  in  <  Sundhets-Colleg.  Berattelse/  1852,  p.  30. 
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intervals  of  the  epidemic  outbreaks^  which  were  all  traceable 
to  importation^  those  coantries  have  been  quite  free  from 
measles.  In  the  countries  of  Southern  Europe^  such  as 
Bouma/nia,^  Turkey j^  and  Greece^  the  disease  is  prevalent  to  the 
same  extent  as  in  the  other  parts  of  the  continent.  Similar 
accounts  of  measles  universally  diffused  and  often  coming  ta 
an  outbreak^  come  from  all  the  countries  of  Asia^  from  Asia 
JMtnor/ the  Caucasus j^  Syria  sjii  Mesopotamia j^  Persia,^  ojid 
Arabia  ;®  from  all  the  provinces  of  British  India^  from  the^ 
East  Indian  Archipelago^^  from  Further  India^^  China^^  and 
Japan}^  from  all  those  regions  of  Africa  of  which  we  have 
any  medical  knowledge,  such  as  Egypt^^  Ahyssinia^^  Tunis^^' 

^  Barascb,  '  Wien.  med.  Wochenschr^'  i855»  ^o.  36 ;  LecontOi '  ConBid^.  sor 
la  pathol.  des  prov.  du  Bas-Danube,'  Montp.,  1869,  p.  45. 

*  Bigler,  'Die  Turkei/  &c.,  ii,  p.  36;  Beyran, '  Qaz.  m^  de  Paris,'  1854,  No*. 
22,  p.  34a. 

*  Oljmpios,  'Bayr.  med.  Correspondenzbl./  1840,  No.  la. 
^  West,  'New  York  Med.  Record,'  1869,  March,  p.  37. 

'  Liebau,  'Petersb.  med.  Jahrb.,'  1866,  xi,  p.  281. 

*  Tobler, 'Med.  Topogr.  von  Jerusalem,'  BerL,  1855,  p.  46;  Gays, '  Statist., 
da  Pascbalik  d'Alep./  Marseille,  1853,  p.  63;  Floyd,  'Lancet,'  1843,  ii,  p.  4; 
Robertson,  'Edin.  Med.  and  Surg.  Joam.,'  1843,  July,  p.  57. 

7  Polack, '  Wocbenbl.  der  Wien.  Aerzte,'  1857,  p.  721. 

®  Palgrave,  'Union  m^d./  1866,  No.  20,  p.  308. 

B  Twining  ('Clin.  lUustr,'  ii,  p.  432)  for  Bengal;  Cornish  ('Madr.  Quart. 
Joom.  of  Med.  Sc.,'  1861,  July,  p.  84)  and  Shortt  (ib.,  1866,  April,  p.  221)  for 
the  Madras  Presidency ;  Kinnis  (' Edinb.  Med.  and  Surg.  Journ.,' 185 1,  April» 
p.  316)  and  Morehead  ('  Clin.  Researches,'  i,  p.  329)  for  the  Bombay  Presidency  ; 
Don  ('Bombay  Med.  Transact.,'  1837,  iii,  p.  10)  for  Sind;  McGregor  ('Diseases 
...  in  the  N.W.  Prov.  of  India,'  p.  213)  and  Evans  (Edinb.  Med.  Joum./  1855, 
Aug.,  p.  175)  for  the  N.W.  Provinces;  Ireland  (ib.,  1863,  Jan.,  p.  613)  and 
Curran  ('Dubl.  Quart.  Joum.,'  1871,  May,  p.  311)  for  the  slopes  of  the  Hima- 
laya; Davy  ('  Account  of  Ceylon')  for  Ceylon;  and  various  others. 

^  Waitz,  '  On  Diseases  incidental  to  Children  in  Hot  Climates,'  Bonn,  1S43,. 
p.  257  ;  Heimann, '  Erankheiten  in  den  Tropenl&ndem,'  p.  223 ;  Van  Leent,  in 
'Arch,  de  m^.  nav.,'  1867,  Oct.,  p.  250,  1868,  Sept.,  p.  164,  1872,  Jan.,  p.  22  ; 
Taulier,  ib.,  1877,  Dec,  p.  401. 

"  Breton  ('  Consider,  sur  la  gu^rison  des  plaies  chirurg.  ches  les  Annamites,'' 
Paris,  1876,  p.  10)  for  Cochin  China,  but  said  by  this  author  to  be  rare  there. 

»  Pearson,  in  '  Calcutta  Med.  Transact.,'  1833,  vi,  p.  362  ;  Morache,  in  '  Annal. 
d'hyg.,'  1870,  Jan.,  p.  25  ;  Dudgeon,  in  '  Glasg.  Med.  Joum.,*  1877,  July,  p.  328. 

o  Gaigneron,  in  'Arch,  de  m^.  nov.,'  1866,  April,  p.  279. 

M  Pruner,  '  Krankheiten  des  Orients,'  p.  122;  Hartmann, '  Skizzen  des  NiU 
l&nder. 

*  Blanc,  in  *Gaz.  hebd.  de  med.,*  1874,  No.  22,  p.  349. 

*  Ferrini, '  Sul  clima  di  Tunisi,'  p.  153. 
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Algiers^  Senegamhia^  the  West  Coast  of  Africa^  the  Cwpe^ 
Madagascar^  Mauritius^  and  Reunion.^  Even  the  most  iso- 
lated parts  of  the  world,  like  St.  Helenaj  have  not  been 
exempt  from  measles,^  although  in  the  reports  from  that 
island,  np  to  date,  it  is  admitted  by  everyone  that  the  disease 
had  not  occurred  there  since  1807. 

Measles  reached  the  Western  Hemisphere  soon  after  the 
arrival  of  the  first  European  settlers,  its  first  appearance 
being  in  the  Ea>st  Coa^st  States  of  the  Union ;  it  afterwards 
followed  the  movement  of  colonists  westwards,  showing  itself 
in  the  interior  or  Mississippi  Valley,  where  the  disease  spread 
quickly  throughout  Kentucky  and  Ohio.^  The  northern  and 
western  regions  of  North  America  had  escaped  down  to 
recent  times ;  the  disease  appeared  first  in  Oregon^^  in  1829, 
and  in  Califomia^^  in  1846,  and  in  that  year  it  was  imported 
from  the  south  into  Hudson^s  Bay  Territory,  where  it  com- 
mitted frightful  ravages  among  the  Indians.^  Measles  does 
not  appear  to  have  occurred  at  all  in  Greenland  down  to 
1864;^'  whether  it  has  occurred  subsequently,  I  have  not 
learned.  There  is  no  information  as  to  the  time  of  its  first 
appearance  in  Mexico  in  Central  America,  or  in  the  West 
Indies  ;  it  would  appear  from  the  accounts  from  these  regions 
at  the  end  of  last  century  and  beginning  of  this,  that  measles 

1  Goyon,  in  '  Gaz.  m^.  de  Paris,'  18391  ^^'  4^>  1842,  No.  34,  p.  536;  Barth- 
€rand,  '  Med.  dea  Arabes ;'  Gaucher,  in  <  Gaz.  m6d,  de  TAlgerie,'  1869,  No.  3, 
f  enilL  p.  34. 

'  Gauihier,  'Enddmiea  an  S^n^gal/  p.  18;  Chaasaniol,  in  'Arch,  de  m^d.  nar./ 
1865,  May,  p.  506. 

>  Daniel],  in  *  DubL  Joum.  of  Med.  Sc.,'  1853,  Ang.;  Mannerot,  'Makd. 
end^m.  k  Gaboon/  p.  40. 

*  Black,  in  '  Edin.  Med.  and  Sorg.  Joarn.,'  1853,  April,  p.  366;  Scherzer,  in 
*Zeit8chr.  der  Wiener  Aerzte,'  1858,  No.  11,  p.  166;  £gan»  in  *  Med.  Times  and 
Gaz.,'  1873,  June,  p.  681, 1877,  Sept.,  p.  355. 

B  Davidsoa,  in  '  Med.  Times  and  Gaz.,'  1868,  Dec,  p.  646. 

^  Beport  in  'Lancet,'  1875,  Jane,  p.  865. 

^  Dntroulau,  '  Tnut^  des  malad.  des  Earop^ns  dans  les  pays  chandsy'  Paris, 
1861,  p.  51. 

B  Lesson, '  Voyage  m^d.  autour  da  mondc,'  Paris,  1829,  p.  149 ;  MoBitehie*  in 
'Calcntta  Med.  Transact.,'  1835,  yiii,  App.  xxix. 

9  *  Drake, '  Diseases  of  the  Valley  of  North  America/  ii,  p.  586. 

^  Moses, '  Amer.  Joam.  of  Med.  Sc.,'  1855,  J<^**  P*  S^* 

"  King,  ib.,  1853,  April,  p.  389. 

"  Smellie,  *  Monthly  Joum.  of  Med.  Sc.,'  1846,  Dec.,  p.  413. 

B  Lange, '  Grdnlands  Sysdomsforhold,'  p.  37. 
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was  on  the  whole  a  rare  disease^  the  epidemics  being  separated 
from  one  another  by  intervals  often  of  twenty  or  thirty  years, 
and  the  recnrrence  each  time  due  to  a  fresh  importation.^ 

In  Brazil,  measles  appeared  for  the  first  time  in  the  six- 
teenth century,  coincidently  with  smallpox.'  The  disease  is 
now  universally  distributed  there  and  often  epidemic.  So 
also  in  the  Biver  Plate  States^  and  in  Chili^  and  Peru} 

The  disease  was  introduced  into  Australia  in  recent  times. 
As  iskV  as  the  data  before  us  justify  a  conclusion,  it  came 
first  to  the  Hawaiian  Islands  in  1843,^  and  in  1854  to 
the  Australian  continent,  whence  it  was  imported  the  same 
year  into  Ta^smanidJ  and  New  Zealand?  Since  that  time, 
it  has  been  repeatedly  epidemic  on  that  continent,  as  well  as 
in  several  groups  of  islands,  such  as  Tahiti^  the  Marquesas^^ 
and  the  Fiji  Islands}^  Up  to  1858  New  Caledonia  had 
escaped  altogether,'*  and  the  latest  medical  reports  from  that 
colony  by  Charlopin,  De  Bochas,  and  others  make  no  mention 
of  measles. 

^  See  the  accoonts,  for  Mexico,  by  Strieker  ('  Hamb.  Zeitschr.  fur  Med./  34, 
p.  529),  Porter  ('  Amer.  Jonm.  of  Med.  Sc./  1853,  Oct.,  p.  321),  Bouffier  ('Arch. 
de  m^  nav.,' 1865,  May,  p.  533)  and  Heinemann  ('Virchow's  Archiy,'  1873, 
▼oL  58,  p.  161);  for  Honduras  by  Hamilton  ('Dubl.  Qaart.  Journ.,'  1863,  Aug., 
p.  105);  for  Costa  Bica  by  Schwalbe  ('Archiy  fur  klin.  Med.,'  1875,  xv,  p.  344; 
for  the  West  Indies  by  Chisholm  ('  Essay  on  the  Malignant  Pestil.  Fever,  &c.,' 
London,  1801,  i,  p.  61),  Hunter  ('Obsenr.  on  the  Diseases  of  the  Army  in 
Jamaica,'  German  trans.,  Leip.,  1792,  p.  225)  and  Bufz  ('Gaz.  m^.  de  Paris,' 
1857.  No.  34,  p.  532). 

*  Sigaud, '  Maladies  du  Br^sil,'  pp.  1 1 1,  200,  373 ;  Rendu,  '£tudes  m^d.  sur  le 
Br^U,'  p.  66. 

'  Brunei,  'Observ.  m6d.,  &c.,'  p.  37;  Dupont,  'Obsenr.  m^d.  sur  la  C^te 
orientale  d'Amerique,'  MontpelL,  1868,  p.  14.  Mastermann,  iu  '  Dobell's  Reports,' 
Lend.,  1870,  p.  382,  g^ves  an  account  of  the  disastrous  epidemic  of  measles  in 
the  National  Army  of  Paraguay  during  the  Brazilian  War. 

^  Account  in  'Arch,  de  m^  nav.,'  1864,  Aug.,  p.  103 ;  Boyd,  in  '  Edin.  Med. 
Journ.,'  1876,  Aug.,  p.  no. 

*  Tschudi,  in  'Oest.  med.  Wochenschr.,'  1846,  p.  729;  Smith,  in  'Edin.  Med. 
and  Surg.  Journ.,'  1840,  April,  p.  335;  account  in 'Arch,  de  m^.  nav.,'  1864, 
Sept.,  p.  188. 

*  Gulick,  in  '  New  Tork  Journ.  of  Med.,'  1855,  March. 

7  Hall,  in  'Transact,  of  the  Epidemiol.  Soc.,'  1865,  ii,  p.  70. 

^  Tuke,  in  '  Edin.  Med.  Journ.,'  1864,  Feb.,  p.  721. 

»  Dutroulau, '  TraiU,'  p.  57. 

^^  Account  in '  Arch,  de  m^.  nay.,'  1865,  Oct.,  p.  284. 

i>  Account  in  '  Lancet,'  1875,  June,  p.  865,  July,  p.  33 ;  Squire,  in  '  Med.  Times 
and  Gaz.,  1877,  March,  p.  323. 
^*  Vinson, '  Topogr.  m6d.  de  la  Kouvelle  Cal^oQie.' 


160         GEOGEAPHIOAL  AND   HISTORICAL   PATHOLOGY. 


§  45.  Epidemic  Bbcubbence. 

Like  smallpox^  measles  lias  appeared  repeatedly  in  far- 
reachiDg  epidemics^  sometimes  in  almost  pandemic  diffusion 
over  the  globe^  to  vanish  again  from  the  arena  of  national 
sickness  after  two  or  three  years'  stay.  Of  ontbreaks  of  that 
kind  during  the  present  century — ^f  or  earlier  times  no  opinion 
can  be  formed  owing  to  the  defects  of  the  epidemiological 
record — the  most  notable  were:  those  of  1 796-1801  in 
Prance,  Germany,  and  England,  i8of  in  North  America, 
1807-8  in  Great  Britain,  1823-4  in  Germany,  1826-28  in 
the  Netherlands  and  Germany,  1834-36  oyer  the  greater 
part  of  Northern  and  Central  Europe,  1842-3  in  Switzerland^ 
France,  the  Netherlands,  Germany,  and  Russia,  1846-7  in 
Northern  and  Western  Europe  and  in  North  America,  and 
1860-63  in  Grermany. 

But  an  epidemic  of  measles  may  develop  here  and  there 
independently  of  such  outbreaks  as  those,  and  not  unfre- 
quently  at  quite  isolated  spots.  As  in  the  case  of  smallpox, 
many  observers  think  that  they  have  discovered  a  periodictty 
in  the  recurrence  of  these  local  epidemics.  The  intervals  have 
been  variously  calculated  at  different  places :  for  example, 
at  two  to  three  years,  according  to  the  data  of  Banke^ 
(Munich)  and  Mann  (Halle)  ;*  at  three  to  four  years,  accord- 
ing to  Spiess*  (Frankfurt-on-the-Main),  Geissler*  (Meran), 
Kostlin^  (Stuttgart),  Rigden,*  (Canterbury),  and  Guys 
(Aleppo)  ;  at  four  to  five  years,  by  Macher  (Gratz)  ;  and  at 
five  to  SIX  years,  by  Thuessink  (Groningen),  Bartscher^ 
(Osnabriick),  and  Blower®  (Bedford).  In  order  to  arrive  at 
the  import  of  these  figures,  we  have  in  the  first  place  to 
observe  that  at  many  other  places  no  such  regular  recurrence 
in  the  epidemics  of  measles  has  been  found.     Thus  the  disease 

' '  Jabrb.  fur  Einderblkd./  1869,  ii,  p.  34. 

'  '  Dc  morbillis  epid.  Holis  obs./  Hal.,  1848. 

»  '  Jabresbericbt  (Med.)  der  Stadt  Frankfort  a.  M./  1867. 

*  *  Vierteljahrschr.  fiir  Oeffenti.  Gesandhcitspflcge/  iSyiJii,  p.  34. 
'  'Arcbiv  des  Vereins  fur  wissensch.  Heilkd./  1865,  ii,  p.  328. 

*  *  Brit.  Med.  Joum.,'  1869,  April,  p.  348. 
7  'Joum.  fur  Kinderkr./  1866,  xlvii,  p.  28. 

*  'Assoc.  Med.  Joqtd./  185 ;>  Nov.,  p.  924. 
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was  prevalent  at  Erlangen^  in  the  years  1819-25-3 1-39-47-52- 
56  j  at  Oliristiania*  in  1824-28-33-39-47-56-61-67 ;  atBasel'  in 

1 824.28  -  3 1  -32-34-35-36-38-44-49  -54-5  7-60-  6 1  -  62  -  64-67-69. 
70-73 ;  wliile  in  Prague^  the  intervals^  in  the  period  from  1823 
to  1848^  amounted  to  about  foar  years^  from  the  latter  date 
to  i860,  on  the  average,  to  two  years,  while  since  i860  the 
disease  has  been  more  or  less  widely  epidemic  every  year. 
Goldsohmidt'^  states  that  in  Oldenburg  no  such  epidemic 
periodicity  has  ever  been  observed  ;  in  Cape  Town,  according 
to  Scherzer,  the  disease  was  three  times  epidemic  in  the  first 
sixty  years  of  the  century,  viz.  in  1807,  1839,  and  1852 ;  in 
Martinique,  according  to  Bufz,  it  was  epidemic  at  intervals 
of  ten  years,  in  1831,-41  and  -51 ;  in  the  United  States  of 
America,  according  to  Chapman,  there  has  been  no  evidence 
of  regularity  in  the  recurrence  of  measles,  and  the  statistical 
information  before  me  from  Boston,  New  York,  Philadelphia, 
and  Baltimore  plainly  confirms  that  statement.  The  recur- 
rence of  the  epidemic  of  measles  at  one  particular  place  is 
connected  neither  with  an  unknown  something  (the  mys- 
tical number  of  the  Pythagoreans),  nor  with  ''  general  con- 
stitutional vicissitudes,^'  as  Kostlin  thinks ;  but  it  depends 
solely  on  two  factors,  the  time  of  importation  of  the  morbid 
poison,  and  the  number  of  persons  susceptible  of  it.  The 
same  law,  accordingly,  applies  here  as  in  smallpox  epidemics. 


§  46.  Inpltjskcb  of  Season. 

A  glance  at  the  area  of  distribution  of  measles,  extending 
as  it  does  over  almost  the  whole  habitable  globe,  shows  that 
the  occurrence  of  the  disease  is  quite  independent  of  climatic 
influences.  The  disease  reaches  as  far  as  the  morbid  poison 
has  reached ;  and  if  some  districts  or  tracts  of  country  have 
been  hitherto  exempted  from  measles  altogether  or  been  less 
frequently  the  seat  of  epidemics,  the  reason  of  that  is  to  be 

'  Kflttlinger,  in  <Bayr.  arztl.  Intelligenzbl.,'  i860,  p.  30. 

*  Reports  in  Eyr,  and  Lnnd  in  '  Fordhl.  i  det  Norske  med.  Selikab  i  1868/ 
Christ.*  1869,  p.  10. 

*  Hagenbach,  in  '  Jahrb.  fiir  Kinderblkd./  1875,  ^^t  P-  5<^' 

^  Popper  in  '  Allgem.  Zeitschr.  fiLr  Epidemiol.,'  1876,  ii,  p.  275* 

*  *  Haser's  Arohiv  far  Med.,'  1845,  ▼"*  P*  S^S* 

11 
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songlit,  not  in  the  geographical  position  or  in  the  conditions 
of  climate  dependent  thereon,  but  solely  in  the  fact  that  in 
the  one  case  no  importation  of  the  disease  has  taken  place 
hitherto,  and  in  the  other  case  that  the  importations  have 
been  infrequent  owing  to  the  commercial  intercourse  being 
small  in  amount  and  mainly  by  sea. 

However  independent  of  climate,  then,  measles  may  be, 
whether  in  its  geographical  distribution  or,  as  we  shall  see 
later,  in  the  form  and  character  of  the  disease ;  still,  wherever 
it  has  occurred,  the  influence  of  certain  kinds  of  weather, 
depending  on  the  seasons,  has  been  observed  to  have  a  marked 
effect  upon  the  frequency  of  its  outbreak  and  the  extent 
of  its  prevalence.  This  influence  is  one  and  the  same  in  all 
latitudes  ;  it  is  everywhere  the  cold  season  in  which  the 
epidemics  of  measles  most  commonly  begin,  and  in  which 
they  are  apt  to  spread  farthest. 

There  is  an  almost  complete  unanimity  on  this  point  among 
observers  at  the  most  diverse  points  of  the  globe.  In  India, 
according  to  McGregor,  Morehead,  and  others,  the  season 
for  measles  falls  in  the  months  from  February  to  April,  or 
in  the  cold  season ;  the  same  is  true  for  Brazil,  according  to 
Sigaud  and  Rendu;  in  Persia  and  Egypt,  as  Polack  and 
Pruncr  inform  us,  the  disease  is  mostly  prevalent  in  spring 
and  autumn ;  Bigler  makes  the  same  statement  for  Turkey ; 
at  the  Capo  almost  all  the  epidemics  have  been  observed  in 
the  autumn  from  April  to  June  (Scherzer) ;  in  North 
America,  the  sickness  begins  mostly  towards  the  end  of 
winter  and  lasts  through  the  spring  (Drake) ;  and  that  is 
also  the  statement  made  for  Switzerland  by  Hoffmeister,^  for 
Prague  by  Popper,  and  for  Roumania  by  Leconte.  Of 
30,836  fatal  cases  of  measles  in  England  and  Wales  in  the 
years  1838- 1840  and  1849- 1853,  there  occurred  8106  in 
the  months  from  January  to  March,  8907  from  April  to 
June,  6610  from  July  to  September,  and  7213  from  October 
to  December.  The  following  is  a  table  of  530  epidemics  of 
measles  in  temperate  latitudes  (Europe  and  North  America), 
the  duration  of  which  is  accurately  given  : 

'  'Schweiz.  Zeitscbr.  fur  Med./  1849,  p*  471. 
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XnAntomn 

In  Antumn  and  Winter 

From  Winter  to  Spring 

In  Winter 

In  Winter  and  Spring 

From  Winter  to  Summer 

In  Spring 

In  Spring  and  Summer 

From  Spring  to  Autumn 

In  Summer 

In  Summer  and  Autumn 

From  Summer  to  Winter 


32 
52 

74 

27 


I 


Total  in  the  colder  months 
—339- 


I 
26 

38  1- 

36 

loj 


Total  in  the  warmer  months 
— 191. 


In  213  of  the  same  epidemics^  of  which  there  is  mention 
of  their  coming  to  a  height^  that  point  was  reached  forty- 
eight  times  in  aatnmn^  fifty-nine  times  in  winter^  seventy-six 
times  in  springs  and  thirty  times  in  sammer. 

While  there  can  be  no  donbt^  then,  that  the  season  of  the 
year,  or,  in  fact,  the  kind  of  weather  associated  with  the 
colder  months,  exerts  a  certain  inflaence  on  the  rise  and 
spread  of  measles  epidemics,  the  question  of  how  this  inflaence 
is  exerted  still  remains  nnsolved.  That  this  prevalence  of 
the  disease  in  the  colder  seasons  is  not  in  consequence  of  a 
change  in  the  habits  of  living  associated  therewith, — ^the 
-crowding  together  in  close  rooms,  and  the  facilities  thereby 
afforded  for  communicating  the  disease,— may  be  inferred 
from  the  fact  that  the  same  degree  of  dependence  on  the 
season  of  the  year  obtains  as  much  in  the  tropics  as  in  high 
latitudes, — in  India,  in  Sonthem  China,  and  in  Brazil, 
countries  where  crowding  in  close  rooms  can  hardly  be  taken 
into  serious  account  as  a  &ctor  in  the  etiology. 


§  47.  Mildness  or  Severity  of  Type. 

Just  as  little  does  the  conformation  or  character  of  the 
epidemics  of  measles  appear  to  depend  upon  climatic  or 
seasonal  conditions,  or  on  the  weather.  There  are,  generally 
speaking,  no  real  differences  to  be  made  out  in  the  course 
which  measles  runs  at  the  various  points  of  its  large  area  of 
distri])ution ;  everywhere  the  mucous  membrane  of  the  respi- 
ratory organs  is,  next  to  the  skin,  the  chief  focus  of  the 
disease  as  localised,  and  even  the  (rarer)  implication  of  the 
intestinal   mucous  membrane  does  not  appear  to  be,  cateru 
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paribus,  more  freqaent  or  more  severe  in  the  tropical^  or 
subtropical^  zones  than  in  higher  latitudes. 

The  character  of  the  disease  is  in  the  great  majority  of 
cases  as  mild^  and  its  coarse  as  favorable^  in  tropical  or  sub- 
tropical as  in  temperate  climates.  On  this  point  there  is 
much  agreement  in  the  accounts  of  Morehead^  McGregor^ 
Twining,  Huillet,^  and  others  for  India,  of  Heymann  and 
Waitz  for  the  East  Indies,  of  Dadgeon  for  China,  Polak  for 
Persia,  Gkiuthier  for  Senegambia,  Schwarz'  for  Bio  Janeiro, 
Boyd  for  Chili,  and  of  others  for  still  other  countries. 
Accordingly,  when  we  hear  from  some  observers,  such  as 
Ciirran  for  the  southern  slopes  of  the  Himalaya,  Hamilton 
for  Honduras,  and  Davidson  for  Madagascar,  of  a  peculiarly 
malignant  form  of  the  disease,  we  must  look  for  an  explana- 
tion  of  that  fact,  not  by  any  means  in  the  circumstances  of 
the  climate,  but  chiefly  in  certain  habits  of  living  to  be 
afterwards  mentioned,  which  make  themselves  felt  most 
wherever  the  principles  of  hygiene  and  of  rational  therapeutics 
have  been  most  grievously  sinned  against. 

Statistics  give  no  support  to  the  notion  that  the  season  of 
the  year  or  the  kind  of  weather  has  in  itself  any  real  effect 
on  the  character  of  the  epidemic.  Among  the  accounts 
before  me  of  epidemics  of  measles  in  temperate  latitudes,  I 
find  285,  in  which  somewhat  definite  statements  are  made 
regarding  the  mildness  or  severity  of  type.  They  divide 
themselves  as  follows  : 

In  Antmnn.        In  Winter.        In  Spring.       In  ^——^^ 

Of  a  mild  type         .  •        55        •        5^        .        74        •        53 

Of  a  severe  type       .  .        10        •        12        .        13        .        10 

Proportion  of  severe  to  mild   i  to  5*5    .    i  to  4*9    .    1  to  5*7    .   x  to  5*3 

The  proportion  of  mild  to  malignant  epidemics  is,  there- 
fore,  tolerably  uniform  in  all  seasons ;  and  this  result  is  fully 
borne  out  by  the  numerous  individual  observations  made  for 
those  epidemics  which  extend  over  longer  periods.  The 
severity  of  epidemics  of  measles  depends  in  great  part  on 
the  intensity  of  the  affection  in  the  organs  of  respiration  and 
digestion;  and  thus,  from  the  fact  that  the  ep'idemics  in 
summer  and  winter  are  more  often  unfavorable  in  character 

^  'Arch,  de  m6d.  nav./  i868»  Jan.,  p.  24. 
'  'Zeitscbr.  der  Wien.  Acrxte/  1858,  p.  579. 
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tSian  those  of  spring  and  autamn^  the  conclusion  might  be 
drawn  a  priorij  that  the  severity  of  the  summer  epidemics 
•depends  for  the  most  part  upon  the  more  considerable  impli- 
cation of  the  intestine  (catarrh  and  dysentery)^  and  of  the 
winter  epidemics  upon  the  intensity  of  the  process  in  the 
respiratory  organs  (croup^  capillary  bronchitis,  broncho- 
pneumonia). But  this  assumption  is  not  warranted  by  the 
facts. 

Thus  Pommer^  says,  of  the  iSay  epidemic  at  Heilbronn,  that,  while  in 
the  summer  time  it  had  a  serere  character  from  being  complicated 
with  croup,  its  course  in  the  autumn,  aud  on  to  its  termination  in 
December,  was  altogether  more  favorable.  In  the  epidemic  from 
January  to  autumn,  1837,  at  Ahrweiler  (Gov.  Depart.,  Ooblenz)  the  type 
of  the  disease  was  very  favorable  in  the  spring  months,  and  it  was  not 
until  the  setting  in  of  the  dry  and  hot  weather  of  summer  that  it 
became  dangeroas  from  croup  complications.'  The  epidemic  of  measles 
at  Brussels  in  the  spring  and  summer  of  1837  owed  its  character  for 
malignancy  to  the  severe  pneumonic  attacks  in  the  summer  months,' 
and  the  circumstances  were  repeated  the  same  year  at  Paris,^  without 
the  influence  of  the  weather  in  either  case  being  chargeable  as  the 
cause  of  the  pneumonia.  In  the  epidemic  that  prevailed  at  Dublin  in 
1844,  i^  Jxuld  summer  weather,  the  somewhat  high  rate  of  mortality 
among  the  sick  was  mostly  due  to  croup.^  On  the  other  hand,  there 
have  been  many  epidemics  of  measles  observed  within  the  temperate 
jsone,  which  took  on  a  malignant  character  in  consequence  of  a  severe 
intestinal  affection ;  but  in  none  of  them  did  the  season  of  the  year  or 
the  kind  of  weather  serve  to  explain  this  modification  of  the  morbid 
process ;  as  examples,  may  be  mentioned  the  epidemic  in  the  autunm 
•of  i8ai  at  Salem  (Mass.),*  a  similar  epidemic  in  183a  at  Berlin,^  and  in 
1837  at  Hamburg,^  and,  in  winter,  1837-38,  at  many  parts  of  Wiir- 
Xemberg,'  1846-47  at  Hamburg,^?  1848  at  Jackson  (Miss.),''  and  1853  i^^ 
the  department  of  the  Haut-Sa6ne. 

There  is^  however^  no  doubt  that  states  of  the  weather^  in 
tso  far  as  they  affect  definite  groups  of  organs^  cause  these  to 

'Salzb.  med.-chir.  Ztg.,'  1828,  No.  28,  ii,  p.  30. 

<  Sanitattber  des  Rhein.  Med.-CoUeg.  fiir  das  Jahr  1837,'  p.  29. 

Daamerle  in '  Ballet,  m^  Bolge,'  1839,  ^>  P*  33* 

Account  in  '  Gaz.  m^.  de  Paris/  1837,  ^o*  >5* 

Lees  in  'Dabl.  Quart.  Jonm.,'  1844,  Sept. 

Pierson  in  *New  Engl.  Jonm.  of  Med.,'  1822,  xi,  p.  122. 

Lieber  in  'Casper's  Wochenscbr.  f.  Heilkde.,'  1833,  i,  p.  264. 

Warburg  in  *  Hamb.  Zeitschr.  fiir  Med.,'  iz,  p.  10. 

Account  in  '  Wurttemb.  med.  Correspondenzblatt,'  1841,  zi,  187—189. 
^  Stahlmann  in  'Hamb.  Zeitschr.  fiir  Med.,'  xxxvi,  p.  18. 
^  ferrar  in  'Southern  Med.  Reports,'  1850,  i,  p.  354. 
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become  the  locu8  mincrU  resiMientia,  and  therefore  the  seat 
of  the  diseased  action  ;  and^  as  a  matter  of  &ct^  the  process 
of  measles  in  tropical  regions  appears  from  the  statements 
of  Morehead  (India)  ^  Ferrini  (Tnnis)^  Daniell  (West  Coast  of 
Africa),  and  Sigand  (Brazil)^  to  be  more  often  accompanied 
by  severe  afEection  of  the  intestine  than  in  temperate  lati- 
tades.  Bat  in  those  regions^  also^  this  configuration  of  the 
disease  obtains  at  times  when  weather  influences  cannot  well 
be  regarded  as  the  cause  of  it ;  as^  for  example,  in  the 
severe  epidemics  of  measles  in  Jara  in  the  winter  (December 
— Janoary)  of  1849  '^^  ^^5^^^  ^^'^  &^  Bombay  in  the  months 
of  March  and  Aprils  1^5  7«^ 

There  is  not  the  very  smallest  ground  for  the  belief  that 

local  conditions  of  the  soil  exert  an  influence  on  the  rate  of 

diffusion  or  on  the  type  of  measles.     When  Fuchs^  says  that 

^'  in  the  north,  and  in  elevated  districts,  the  inflammatory  fonn 

occurs,  while  in  the  south  and  in  flat  stretches  of  coast  it  is 

more  usually  the  asthenic  and  putrid  form,"  he  omits  at  the 

same  time  to  give  his  proof  for  this  statement ;  and  when  he 

adds :  ^*  England,  Holland^  and   many  parts  of  the  French 

coast  are  noted  for  having  been  long  the  scene  of  the  most 

malignant  epidemics  of  the  disease,  and  the  frequent  occur* 

rence  of  putrid  measles  in  marshy  lands   leads  one  to  think 

that  miasmata  may  have  helped  to  generate  this  worst  of  all 

varieties  '^ — I  can  nowhere  find  any  facts  to  justify  the  aaser- 

tiou*     Thuessiuk,  to  whom  we  owe  an  excellent  work  upon 

tho  occurrence  of  measles  in  the  Netherlands  in  recent  time^ 

diH>8  iu>t  ^Y  one  word  about  any  malignant  character  of  the 

dis^'a^o*  such  as  has  been  attributed  to  that  country ;  and 

tho  epidemic  of  measles  in  i $47-49,  which  was  diffused  over 

tho  whole  countr}',  ran  a  course  that  was  almost  unifdnnty 

k'avomble.     The  little  influence  that  this  factor  has  on  the 

eh)u*Hoter  of  the  disease  is  further  shown  in  the  fact  thai  it 

i«i   prtvisely  iu  the  great  marshy  districts  of  many  tropictl 

iv^iini.H  that  measles  has,  generally  speakings  a  very  mild 

'  Um*iuw^Y«r.  itt  '  Arch,  de  mcd.  bat./  1S68,  Dcc^  p^  415. 

*  IV^rlMi  itt  '  ^>ittVi^  M«a.  TrtBMct^'  i859»  bjb^  vf»  ^  153. 

*  *  IHo  Krattk^fttfn  YeriBKknugtn  der  HaaC  Abt.  ui,  p.  j6i. 
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§  48.  Sbveeity  of  Type  due  to  Neglect  of  the  Sick. 

In  considering  the  reason  why  some  epidemics  of  measles 
should  have  had  a  malignant  tjpe^  great  stress,  in  my 
opinion,  should  be  laid  on  mistaJcss  in  dieting  and  in  thera* 
peutic  treatment.  Without  doubt  it  is  here  that  we  have  the 
explanation  of  the  fact  that  the  disease  in  past  centuries  had 
a  much  more  unfavorable  type  than  in  recent  times.  In  form- 
ing an  opinion,  however,  on  this  point,  we  should  bear  in 
mind  that  many  epidemics  of  measles  adduced  in  evidence 
from  the  eighteenth  century  were,  in  fact,  outbreaks  of 
scarlet  fever.  But  there  still  remain  a  considerable  number 
of  true  measles-epidemics  of  that  period,  whoso  malignant 
character  was  due  in  the  last  resort,  as  the  chroniclers  them- 
selves admit,  to  the  way  in  which  the  sick  were  treated. 
Even  for  many  of  the  epidemics  of  the  last  thirty  or  forty 
years,  remarkable  for  their  very  considerable  mortality,  it 
could  be  shown  that  reactionary  dietetic  and  therapeutic 
practices  gave  the  epidemic  its  malignant  character.  The 
importance  of  that  factor  in  the  causation  comes  out  in  the 
clearest  way  in  those  epidemics  of  measles  which,  springing 
up  among  uncivilised  peoples,  have  run  a  disastrous  course  in 
the  absence  of  all  rational  treatment  of  the  sick. 

Classical  examples  of  this  are  famished  by  the  epidemic  of  1749 
among  the  natives  on  the  banks  of  the  Amazon,  where  the  number  of 
those  that  died  of  the  sickness  was  reckoned  at  30,000,  whole  tribes 
having  been  cut  off  ;^  also  in  Astoria  in  1829,  where  nearly  one  half  of  the 
natives  fell  victims  to  the  disease ;' among  the  Indians  of  Hudson's  Bay 
Territory  in  1846 ;'  among  the  Hottentots  at  the  Gape  in  1852  ;*  among 
the  natives  of  Tasmania^  in  1854  and  1861 ;  and  in  Mauritius  and 
the  Fgi  Islands  in  1874.  Concerning  the  two  last  mentioned  epi- 
demics, both  of  them  disastrous,  it  is  stated  in  the  report  :* — "  The 
great  mortality  has  been  in  large  measure  due  to  the  fact  that  the  sick 
were  exposed  to  the  most  unflEtvorable  conditions.  Unprotected  from 
exposure,  unattended  and  untreated,  chiefly  in  consequence  of  their 
own  unhappy  prejudices,  every  complication  of  the  disease  must  have 
been  invited  and  rendered  intense ;  in  accordance  with  this  view,  we 
find  that  those  classes  of  the  native  population  over  whom  adequate 
supervision  could  be  exercised  have  suffered  slightly."  Smellie  men- 
tions fieu^ts  of  the  same  kind  in  the  destructive  epidemic  of  1846  among 

1  Sigaud,  p.  III.  'Moses.  'Smellie.  <  Scherzer.  °  Hall. 

*  '  Lancet,'  1875,  Jane,  p.  865. 
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the  natires  of  Hudson's  Bay  Territory ;  of  all  those  who  were  receiTed 
into  Fort  York,  and  who  there  received  medical  treatment,  not  one  died. 
In  the  account  given  by  Squire^  of  the  frighful  epidemic  of  measles  in  the 
Fiji  Islands,  which  was  known  to  have  been  introduced  from  Sydney  by 
the  retinue  of  King  Elakobau,  and  which  carried  off  ao,ooo  of  the  natives, 
or  one  fourth  to  one  fifth  of  the  whole  population  of  the  Fgi  group,  we 
find  the  following : 

"  The  favorable  progress  of  the  early  native  cases  negatives  the  idea 
of  any  special  proclivity.  Dr.  Cruikshank,  who  treated  143  of  the  native 
constables,  reports  nine  deaths,  most  of  these  resulting  from  evasion  of 
needful  precautions.  Later  in  the  epidemic,  when  it  is  said  to  be  like 
plague,  and  that  the  people,  seized  with  fear,  had  abandoned  their  sick, 
only  one  death  occurred  among  a  number  of  cases  treated  in  separate 
rooms  with  fair  attention.  .  .  .  The  people  chose  swampy  sites  for 
their  dwellings,  and  whether  they  kept  close  shut  up  in  huts  without 
ventilation,  or  rushed  into  the  streams  and  remained  in  the  water  during 
the  height  of  the  illness,  the  consequences  were  equally  fatal.  The 
excessive  mortality  resulted  from  terror  at  the  mysterious  seizure,  and 
[from]  the  want  of  the  commonest  aids  during  illness.  .  .  Thousands 
were  carried  off  by  want  of  nourishment  and  care,  as  weU  as  by 
dysentery  and  congestion  of  the  lungs.  .  .  We  need  invoke  no  special 
susceptibility  of  race  or  peculiarity  of  constitution  to  explain  the  great 
mortality." 

But  it  is  not  necessary  that  we   should  seek  in  so  distant 

regions    a>nd  among   uncivilised   peoples   for  proofs  of  the 

disastrous  influence  of  unfavorable  hygienic  conditions  upon 

the  type  of  epidemics  of  measles  on  a  large  scale.     In  the 

epidemic  which  prevailed  in   1866  among  the   Confederate 

troops  during   the  American   Civil  War,  there   were   1900 

deaths  out  of  38,000  cases  of  sickness.     In  the  ofiicial  report/ 

it  is  stated  that  '^  the  disease  resembled  ordinary  measles  in 

adults,  except   when   aggravated  by  the  effects  of  crowd, 

poisoning,   or  other   depressing   influences ; ''  in  two  large 

hospitals,  the   mortality  amounted  to   20   per  cent,  of  the 

sick.     In   Paris   during  the  siege   (January,    187 1),   out  of 

215  of  the  Grarde  Mobile  who  took  measles,  86,  or  40  per 

cent.,  died ;  and  the  mortality  reached  very  nearly  the  same 

figure  among  the  French  troops  who  returned  to  Paris  after 

the  Italian  war,  40  out  of    125  cases  dying  in  one  hospital, 

(whose  sanitary  condition   was  bad)    with  severe  intestinal 

symptoms.'     Speaking  of  the  disastrous  epidemic  of  measles 

'  'Med.  Times  and  Gaz./  1877,  March,  p.  333. 

*  'Med.  Hiitory  of  the  RebellioD,'  Phihid.,  1865,  p.  127. 

*  Laveran,  in  '  Qaz.  hehdom.  de  m^./  i86t,  No.  2. 
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in  tlie  National  Army  of  Paraguay,  Masterman^  says  :  ''  At 
tiie  beginning  of  the  Brazilio-Paragaayan  war,  an  epidemic 
of  measles  swept  off  nearly  a  fifth  of  the  National  Army  in 
three  months,  not  from  the  severity  of  the  disease,  for  I 
treated  about  fifty  cases  in  private  practice  without  losing 
one,  but  from  want  of  shelter  and  proper  food/' 

I  will  not  say  that  these  considerations  enable  us  to  under- 
stand completely  why  some  epidemics  of  measles  are  of  a 
Bovere  type ;  there  may  be  still  other  factors,  acting  on  the 
physiological  disposition  of  the  people  in  a  given  locality,  or 
there  may  be  even  a  concentration  of  the  morbid  poison, 
determining  the  unfavorable  type  of  the  epidemic.  But 
the  favourite  phrase  ''  constitutio  epidemica ''  does  not  help 
ns  at  all  in  the  elucidation  of  the  question. 

§  49.  The  Specific  Poison  of  Measles. 

It  will  hardly  be  questioned  nowadays  that  a  ajpecific  poison 
onderlies  the  disease  of  measles,  that  this  poison  repro- 
duces itself  within  the  diseased  organism,  and  that  the  spread 
of  the  disease  from  person  to  person  and  from  place  to  place 
takes  place  solely  by  the  conveyance  of  the  poison.  As  to 
the  nature  of  the  poison,  which,  as  it  is  capable  of  reproduc- 
tion, must  at  all  events  be  taken  to  be  an  organic  body  or  to 
issue  from  a  special  organic  body,  we  have  investigations  by 
Salisbury,'  Klebs,^  and  others;  but  the  result  of  those 
inquiries  has  not  as  yet  been  confirmed.  We  are  also  without 
^ny  certain  information,  up  to  the  present,  as  to  organ  or 
organs  of  the  sick  person  by  which  the  poison  is  elimi- 
nated, whether  by  the  skin  only  or  by  the  mucous  membranes 
as  well.  So  much  may  be  safely  concluded  :  that  the  virus 
passes  from  the  sick  into  the  atmosphere  around,  which 
thereupon  becomes  a  carrier  of  the  infective  substance  within 
a  certain  short  range,  not  ascertainable  more  accurately ;  or 
that  it  is  deposited  fi*om  the  air  upon  articles  (linen,  clothes, 
&c.)  which  have  been  used  by  the  patient  or  have  been  in 

'  L.  c,  p.  384. 

*  'Amer.  Joam.  of  Med.  Sc./  1863,  Jaly  17,  Oct.,  p.  387. 

*  '  YerhandL  der  W&rzb.  Phys.-med.  Gesellscb./  1874,  n.8.  vi,  Sitzaogtbericht, 
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his  immediate  proximity ;  and  that  it  may  be  bronght^  cling- 
ing to  these^  into  other  rooms^  there  to  give  rise  to  new  foci 
of  infection. 

All  that  we  may  infer  from  observed  facts  as  to  the 
tenacity  of  life  of  the  viras  of  measles^  has  been  already 
stated  in  the  beginning  of  this  chapter.  The  area  of  the  dis- 
ease extends^  as  we  have  seen^  to  wherever  the  morbid  poison 
has  been  imported^  and  the  disease  lasts  as  long  as  the  poison 
can  find  a  soil  in  which  to  multiply — in  the  bodies  of  those 
who  are  susceptible.  This  susceptibility  to  the  virus  of 
measles  is  proved  by  the  geographical  distribution  of  the 
disease^  to  be  uniformly  shared  by  the  whole  of  mankind^  of 
whatever  races  or  nationalities.  And  if,  among  the  coloured 
peoples,  measles  puts  on  its  severest  forms  and  leads  to  dis- 
astrous results  exceptionally  often,  the  reason  of  that  does  not 
lie  in  their  physiological  peculiarities,  but  mainly,  as  we  have 
seen,  in  the  unfavorable  hygienic  conditions  amidst  which 
they  live. 


CHAPTER  VI. 
SCARLET  FEVER. 

§  50.  HiSTOEicAL  Notices  Defective, 

The  earliest  information  about  scarlet  fever,  to  which  any 
historical  certainty  appertains,  goes  hand  in  hand,  as  we  have 
seen,  with  the  information  aboat  measles.  Both  morbid 
processes  were  discussed  in  common,  under  various  designa- 
tions, by  the  medisDval  physicians  as  well  as  by  those  of  the 
earlier  centuries  of  the  modem  period  ;  and  as  late  as  the 
17th  century,  after  the  special  features  of  the  scarlatinal 
process  had  come  to  be  recognised,  many  physicians  clung 
to  the  opinion  that  it  was  only  a  modification  of  measles. 
It  was  not  until  the  middle  of  the  eighteenth  century  that 
a  perfectly  clear  understanding  on  this  point  was  arrived 
at;  but  there  was  introduced  into  the  doctrine  of  scarlet 
fever  at  the  same  time  a  new  error,  which  makes  itself 
heard  even  at  the  present  day.  One-sided  emphasis  placed 
on  the  inflammatory  process  in  the  throat,  which  so  often 
occurs  in  scarlatina,  led  to  its  being  confused  with  angina 
maligna  (diphtheritis  of  the  throat),  and  the  papular  or 
vesicular  efflorescences  that  occur  not  unfrequently  in  cases 
where  the  cutaneous  exanthem  is  severe,  led  to  its  being 
confounded  with  miliary  fever.  Those  errors  are  reflected 
in  the  historical  inquiries  of  Most,^  Fuchs,*  Hecker,*  and 
others;  I  shall  postpone  the  discussion  and  correction  of 
them  until  I  come  to  treat  of  the  history  of  malignant 
sorethroat. 

The  origin  and  native  habitat  of  scarlatina  are  questions 
that  do  not  admit  of  an  answer ;  we  are  equally  unable  to 

1  '  Versuch  einer  kritischen  Bearbeitung  der  Geschichte  des  Scharlachfiebcn, 
&c./  2  vols.,  Leipzig,  18  26. 

'  '  Historische  UntersnchaDgen  uber  Angina  maligna,'  Wurzb.,  1828. 
'  *  Geschichte  der  neueren  Heilkunde,'  Berlin,  1839,  200^274. 
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•decide  as  to  the  time  when  the  disease  first  attained  its 
general  prevalence  on  the  Continent  of-  Europe.  It  was  at 
any  rate  long  before  the  period  from  which  we  derive  the 
•earliest  medical  accounts  of  scarlet  fever;  and  the  state- 
ments that  it  first  appeared  in  England  and  Scotland  in 
i66i,^  at  Berlin  in  1716,^  at  Florence  in  1717/  and  in 
Denmark  in  1 740^^  are  most  probably  to  be  acconnted  for  by 
the  circumstance  that  the  disease^  now  that  it  had  been  recog- 
nised by  its  special  features,  had  then  attracted  the  particular 
attention  of  the  profession  and  the  public.  When  and  where 
scarlet  fever  first  appeared  on  Asiatic  and  African  soil  cannot 
be  made  out  even  approximately.  On  the  continent  of  North 
America  it  was  probably  in  1 735,  and  in  New  England,  that 
scarlatina  first  obtained  a  footing ;  the  first  occurrence  of 
the  disease  in  South  America  falls  in  the  years  from  1829  to 
1 83 1.  On  the  Australian  continent  and  in  Polynesia  it  was 
£rst  seen  in  1847-48  ;  of  which  more  in  the  sequel. 

The  oldest  notice  relating  probably  to  an  epidemic  of 
scarlatina  dates  from  Sicily,  1543  ;*  next  come  the  well- 
known  accounts  by  Doring*  for  Breslau,  and  by  Sennert^  for 
Wittenberg  in  the  year  1627;  then  the  report  by  Winsler^ 
for  Brieg,  1642,  and  that  by  Pehr^  for  Schweinfurt,  1652  ; 
further,  the  works  of  Sydenham,^^  who  contributed  materially 
to  the  correct   understanding   of   the    disease,  and    of  his 

*  Sibbald,  *  Scotia  Illustrata/  EcUd.,  1684,  P*  55* 

'  Gobi, '  Act.  med.  Berolin/  Dec  i,  vol.  i,  p.  30,  ii,  p.  4. 

*  Calvi,  in  Roncalli  Parolino's  *  Europae  Medicina,'  Brix.,  i747»  p.  333.  Thii 
author,  who  refers  to  Sydenham,  and  gives  a  good  description  of  the  diaease, 
remarks:  " Fehris  prima  epidemia  triginta  circiter  ahhinc  annis  Florentiae 
fait." 

*  Wernicke,  'Spec  inaug.  de  febri  scarlatina,*  Hafn.,  1760,  p.  23;  *'ooiiitat, 
illam  [morbum]  his  in  terris  vix  cognitam  fnisse,  sed  primo  intra  1740  ad 
1750  hie  incUrnisse." 

*  Compare  Corradi  ('  Annali  delle  epidem.  occorse  in  Italia,'  ii,  p.  287),  for  a 
reference  to  the  treatise  by  Paulas  Restifa  ('  EpistoL  med.  ad  Franciscom  BiMnm,' 
&c.,  Messina,  1589),  who  gives  an  account  of  this  epidemic. 

'  In  Seunert's  *  Epistol.,'  Cent,  i,  ep.  88,  0pp.  Lugd.,  1676,  vi,  p.  620. 

7  lb..  Cent,  ii,  ep.  20, 1.  c,  p.  644. 

^  '  Epbemer.  nat.  cur.,'  Dec.  i,  Ann.  6  et  7,  1675-76,  Obs.  42. 

'  *  Aucbora  sacra,  &c,'  JensB,  1666,  p.  90. 

^  *Observ.  med.,'  Sect,  iv,  cap.  ii,  Genev.,  1736,  i,  p.  162.  It  is  probable  that 
Sydenham  was  not  the  first  to  use  the  term  "  febris  scarlatina;"  in  the  '  Monam. 
ator.  Moden.'  of  Lancellotti,  i,  208, 382,  as  Corradi  points  oat»  there  is  a  reference 
under  the  year  1527:  ''Che  nella  primaveray  mentre  pati  (patti)  aitai  hano  Ii 
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conntryman  Morton  ;^  and  sabsequent  acconnts  from  Prance*' 
(1712),  from  Sweden*  (1741),  and  from  the  Netherlands* 
Among  the  best  works  on  scarlet  fever  of  that  period^  are 
those  of  Storch,^  based  npon  observations — ^he  gives  an 
account  of  more  than  190  cases — made  at  Ootha  in  the  years- 
from  1717  to  1740. 

§  51.    PfiSSEKT  61OGBAPHICAL  DlSTBIBUTION. 

By  far  the  largest  area  of  distribution  of  scarlet  fever  is 
met  with  on  JEhiropean  soil.  In  Oermany,  France,  the- 
Netherlanda,  England,^  and  the  Scandinavian  kingdoms^  this 
disease  is  one  of  the  chief  factors  in  the  statistics  of  sickness 
and  mortality.  In  Russia  also^  it  appears  to  be  somewhat 
widely  prevalent.^ 

That  the  most  northern  as  well  as  the  most  southern 
countries  of  this  part  of  the  globe  enjoy  no  real  immunity 
from  the  sickness  is  proved^  on  the  one  hand  by  the  account 
of  Schleisner®  for  Iceland,  and,  on  the  other  hand,  by  those 
of  Menis*  and  De  Benzi  for  Upper  and   Lower  Italy ;  of 

Taroli,  altri  muojono  da  male  da  scarlatina."    It  is,  however,  an  open  qnestion 
whether  **  febris  scarlatina  "  is  really  meant  here. 
I  '  Pyretologria,'  Cap.  y,  Oenev.,  1696,  p.  28. 

*  In '  Joum.  de  m^.,'  1763,  Jnne,  p.  551. 

'  Bosenstein, '  Anweisnng  zar  Kenntn.  nnd  Kur  der  Kinderkr.,'  Gdtt.,  1 768, 

417- 

*  De  Haen,  'Thes.  sist.  febr.  divis./  Vindob.,  1760,  p.  35 ;  '  Batiomed.,'  i,  p.  96. 

*  'Pract.  and  theoret.  Tractat.  v.  Scharlachfieber,  &c,,*  Gotha,  1742. 

*  In  England  and  Wales  the  annual  mortality  from  scarlet  fever,  on  the 
average  of  eight  years  from  1848  to  1855,  ^^  ^^^  twenty-fifth  of  the  total 
mortality,  and  there  were  many  years  in  which  it  was  as  much  as  one  twentieth* 
(Farr,  in  '  Annual  Report  of  the  Registrar  General,'  1857,  p.  180). 

7  There  is  a  noteworthy  remark  by  Ucke  ('  Das  Klima  imd  die  Krankheiten 
der  Stadt  Samara,*  Berl.,  1863,  p.  198),  that  scarlet  fever  is  so  extremely  rare  in 
Samara  that  the  public  has  no  knowledge  whatever  of  the  disease,  and  that 
there  is  therefore  no  colloquial  name  for  it. 

*  'Island  undersOgt,  &c.,'  p.  53.  The  disease  was  epidemic  there  in  1797  and 
1827,  probably  also  as  early  as  1669  and  1776.  In  1848  a  few  cases  were 
observed  ('  Sundhedskoll.  Forhandl.  for  aaret.,  1849,'  P*  9)  i  while  Finsen  ('  Syg- 
domsforholdene  i  Island,'  p.  47)  did  not  see  a  single  case  daring  a  ten  years' 
residence  on  the  island  (1856-66).  The  Farde  Islands,  according  to  Panum,  had 
quite  escaped  the  disease  up  to  1847  i  ^  ^^  ^^^  acquainted  with  any  later  data 
as  to  scarlet  fever  there. 

*  <  Saggio  di  topogr.  8tat.-med.  della  provincia  di  Brescia,  &c.,'  Bresc^  1837,  V 

p.  154. 
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Oppcnheim^  and  Rigler^  for  Turlcey ;  of  Olympioa'  for 
OreecG,  of  Moris*  for  the  island  of  Sardinia,  and  of  Zulati* 
and  Jenner^  for  the  Ionian  Islands  and  Malta. 

A  highly  striking  contrast  to  this  frequency  of  scarlet  fever 
in  Europe,  especially  in  its  Central  and  Northern  parts,  is 
presented  by  its  very  scanty  diffusion  hitherto  in  Africa  and 
Asia.  It  is  rare  all  over  the  East,  and  especially  so  in 
Egypt  (says  Pruner'^),  being  seen  mostly  in  sporadic  cases  of 
a  mild  type,  while  in  the  south  of  Egypt  the  disease  does 
not  appear  to  occur  at  all.^  There  are  accounts  to  the  same 
effect,  of  the  amount  and  character  of  the  disease  in  Abyssinia,^ 
Ttmis,^^  Senegamhia,^^  the  Cape^^  and  Madagascar?^  It  is  only 
in  Algiers  that  scarlet  fever  is  said  to  be  somewhat  common,^* 
and  to  occur,  in  fact,  not  unfrequentlyin  malignant  epidemicB.^^ 
In  the  Azores  it  has  often  been  epidemic.^^  Into  Madeira  it 
was  introduced  for  the  first  time  at  the  beginning  of  this 
century  ;^^  there  was  no  return  of  it  between  the  years  1814 
and  1824;  and  in  the  medical  reports  from  the  island  for  the 
subsequent  period,^^  it  is  spoken  of  as  a  disease  occurring 
seldom,  and  then  of  a  mild  type. 

1  'Ueber  den  Zostand  der  HeUkxmde  in  der  T&rkei/  Hamburg,  1833,  P*  5^- 

>  Op.  cit.,  ii,  p.  23. 

3  'Bayr.  med.  Correspondenzblatt/  1840,  p.  178. 

*  In  De  Marmora's  '  Voyage  en  Sardaigne,  &c./  Paris,  1826.  ' 
^  '  Giom.  di  med./  Venezia,  1764,  ii,  p.  224. 

'  *  Sketches  of  the  Med.  Topogr.  of  the  Mediterranean,  ftc/  Lond.,  1830. 

^  '  Krankh.  des  Orients,'  p.  1 20. 

^  Hartmann  ('Skizze  der  Nil-Undcr/  p.  419)  mentions,  on  hearsay  evidence, 
the  occasional  occnrrence  of  epidemics  in  the  southern  countries  of  the  Nile 
basin. 

*  Blanc  in  'Gaz.  hebd.  de  m^.,'  1874,  No.  22,  p.  349. 
^  Ferrini,  p.  154. 

"  Cbassaniol  in  'Arch,  de  mdd.  nav.,'  1865,  May,  p.  506;  Gkiuthicr,  'Des 
Enddmies  aa  S^n^gal/  Paris,  1865,  p.  18. 

^  Scherzer  in  *  Zeiischr.  der  Wiener  Aerzte/  1858,  p.  156;  Egan,  in  'Med. 
Times  and  Gaz./  1873,  June,  p.  682. 

1*  Borchgrcvink  in  'Norsk  Magaz.  for  Laegevidensk,'  1872,  p.  247. 

w  Guyon  in  'Gaz.  mM.  do  Paris/  1839,  No.  46;  Gaucher  in  *Gaz.  m^  de 
TAlgerie/  1869,  No.  3,  p.  34. 

^  Gandot  in  *  Kec  de  mem.  de  m^.  milit./  1877,  p.  193. 

^  Nogueira  in  *  Jorn.  da  socied.  das  scienc.  mcd.  de  Lisboa,'  zxiii. 

^  In  1806,  according  to  Gourlay,  «Med.  and  Phys.  Joum./  181 1,  May,  p.  430. 
See  also  Heineken  in  'Lond.  Med.  Beposit.,'  1824,  July,  p.  14. 

B  Eampfer  in  '  Hamb.  Zeitschr.  f&r  die  ges.  Med./  1847,  zudv,  p.  166. 
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On  Asiuiic  soil^  the  coast  of  Asia  Minor  appears  to  be  the 
only  region  which  is  frequently  visited  by  scarlatina  in  its 
severe  forms.^  In  Syria^  Mesopotamia^  Persia,^  and 
Arabia^  the  disease  is  seen  only  in  rare  sporadic  cases^  if 
it  occnr  at  all ;  and  that  is  also  the  state  of  matters  in  the 
Sasi  Indies,^  in  Further  India^  and  most  probably  also  in 
British  India.  As  regards  the  last^  some  observers^  such  as 
Chevers®  for  Bengal^  Rhude*  for  Tranquebar,  Huillet^^  for 
Pondicherry,  the  authors  of  reports  from  Madras,^^  Collins^* 
ioT  the  plateau  of  the  Deccan^  Morehead^^  for  Bombay,  and 
Evans^^  for  Mirzapore,  declare  that  neither  has  any  case  of 
scarlet  fever  come  under  their  own  notice  nor  has  any  such 
case  been  proved  to  have  occurred  in  India  at  all ;  while 
others^  particularly  Hogg^^  and  a  few  practitioners  in  Lower 
Bengal^^^  remark  that  the  disease  has  often  been  im- 
ported into  India,  but  has  never  become  epidemic  there, 
having  been  always  limited  to  a  few  mild  cases  among 
European  or  Eurasian  children.  There  are  unquestionably 
mistakes  in  diagnosis  underlying  these  statements  as  to  the 
isolated  occurrence  of  scarlatina  in  India,  especially  the  mis- 
taking of  dengue  for  it ;  and,  considering  this,  Milroy^^  comes 
to  the  conclusion  that  the  disease  is  clearly  proved  to  have 

'  leaner,  1.  c. 

*  Pmner;  Tobler  (<Zar  med.  Topogr.  v.  Jerosalem/  BerL»  1855,  p.  46). 
Bobertaon  (<Edin.  Med.  and  Surg.  Joam^'  1843,  July,  p.  57)  makes  no  mention 
of  scarlet  fever  beside  smallpox  and  measles. 

*  Ffloyd,  'Lancet,'  1841. 

<  Polak,  in  'Wiener  med.  Wochensch./  1855,  ^o*  '7- 

*  Palgrave,  in  '  Union  m^d./  1866,  No.  so,  p.  308. 

*  Heymann  ('Krankh.  in  den  Tropenl&ndem./  Wiirzb.,  1855,  p.  224),  during 
a  long  residence  in  Java,  saw  only  a  few  sporadic  cases. 

'  Dawson  ('Philad.  Med.  Examiner/  1852,  May)  says  that  he  had  heard  of 
scarlet  fever  occurring  in  Burmah  among  the  children  of  the  English  mission- 
aries ;  Breton  (1.  c.)  mentions  that  the  disease  is  very  rare  in  Anam. 

"  '  Med.  Times  and  Gkz./  1879,  Jan.,  p.  4. 

*  *Bibl.  for  Laeger,*  1831,  April,  p.  263. 
^  *  Arch,  de  m^d.  nav./  1868,  Jan.,  p.  25. 

"  In  '  Report  of  the  Sanitary  Commissioners  for  Madras/  1869. 

>^  'Ind.  Annals  of  Med.  Sc./  i860,  Nov.,  p.  5. 

*•  *  Researches  on  Diseases  in  India/  i,  p.  360. 

**  *  Edin.  Med.  Joum./  1855,  Aug. 

»  « Med.  Times  and  Gaz./  1876,  Sept.,  p.  253. 

K  *  Indian  Med.  Gaz./  187 1,  Oct,  p.  2. 

17  'Transact,  of  the  Epidemiol.  Soc./  1865,  ii,  p.  156. 
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existed  at  one  point  only^  viz.  Colombo  in  Ceylon^  and  there 
merely  to  a  slight  extent  and  in  a  mild  form.  In  the 
Southern  and  Soath-Eastem  coast  towns  of  China,  it  occurs 
very  rarely^  if  at  all  -^  I  am  unable  to  decide  what  ground 
there  is  for  the  assertion  of  Morache'  that  the  disease  has 
been  often  epidemic  in  Pekin.  In  Japan,  it  is  said  by 
Wemich'  to  be  quite  unknown. 

Scarlatina  reached  Australia  and  Polynesia,  first  in  the 
beginning  of  1848 ;  the  disease  broke  out  almost  simulta- 
neously in  Tahiti,"^  New  Zealand,^  and  Tasmania,^  but  every- 
where to  a  limited  extent  and  in  a  very  mild  form.  In  1853 
it  appeared  afresh  in  Tasmania^  and  in  1854  in  New  Zealand/ 
reaching  the  Australian  continent  simultaneously.  More 
special  details  of  the  scarlet  fever  in  that  part  of  the  world 
have  not  come  under  my  notice ;  there  is  a  solitary  reference 
to  a  malignant  epidemic  in  Melbourne  in  the  year  1876.^ 
With  the  exception  of  Tahiti^  the  islands  of  Polynesia  appear 
to  have  escaped  the  disease  hitherto. 

The  first  appearance  of  scarlet  fever  on  the  soil  of  North AmS" 
rica  dates  from  1 735  ;  according  to  Douglas'  and  Colden,^^  the 
disease  broke  out  first  in  Kingston^  Mass.^  it  followed  quickly 
in  Boston  and  other  places  near^  and  a  little  later  in  New 
Hampshire,  overran  the  whole  of  the  New  England  States  in 
the  course  of  the  next  few  years,  came  next  to  New  York 
and  to  Philadelphia  in  1746,  as  Morris^^  asserts  on  the  autho* 
rity  of  a  manuscript  note  by  Kearsley,  and  travelled  thence, 

1  '  ArmaDd,  in  '  Gaz.  m^d  de  Paris/  1861,  No.  17,  p.  aoi ;  Rochefort,  in '  Areb. 
de  m^d.  nav./  April,  p.  241 ;  Dadgeon,  in  *  Glasgow  Med.  Joom./  1877,  Jq1t» 
p.  32S, 

•  •  Anna!,  d'hyg./  1870,  Jan.,  p.  55. 

'  *  Deutsche  med.  Wochenschr.,*  187 1,  No.  9,  p.  loi. 

*  Account  in  'Arch,  de  m^.  nay.,'  1865,  Oct.,  p.  283. 

»  Thomson,  in  'Brit,  and  For.  Med.-Chir.  Rev./  1855,  April. 
'  Hall,  in  'Transact,  of  the  Epidemiol.  Soc.,'  1865,  li,  p.  72. 
7  Tuke,  in  'Edin.  Med.  Journ.,'  1864,  Feb.,  p.  721. 

*  '  Brit.  Med.  Joum./  1876,  May,  p.  6ag. 

•  'The  Practical  History  of  a  New  Epidemical  Emptive  Miliary  Fever,* 
Boston,  1736.  Reprinted  in  the  'New  England  Joum.  of  Med./  1825,  Jan., 
p.  I.  Fuchs,  Hecker,  Haser,  and  others  who  mention  this  paper  in  writing  of 
angina  maligna  (diphtheria),  can  hardly  have  read  it  in  the  original,  otherwise 
they  would  not  have  taken  the  disease  to  be  anything  bat  typical  acarlet  fever. 

»  '  Lond.  Med.  Observ.  and  Inquiries,'  1754,  i,  p.  211, 
A  '  Lectures  on  Scarlet  Fever/  Philad.,  185  r. 
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as  it  appears^  along  the  Atlantio  coast  to  South  Carolina^ 
where  it  is  referred  to  by  Chabners,^  towards  the  end  of  the 
eighteenth  centary^  as  being  certainly  of  rare  occnrrenoe. 
In  1784  scarlet  fever  reappeared  in  the  Northern  States^  and 
in  1791—93  it  penetrated  for  the  first  time  into  the  interior 
of  the  continent^  particularly  into  Kentucky  and  Ohio.' 
During  the  present  century  it  has  become  general^  from 
Canada  (where  it  was  especially  prevalent  in  1843^  from 
Toronto  onwards,  over  a  wide  area)'  to  the  Gulf  Coast  States. 
In  the  Southern  States,  whence  we  have  epidemiological  data 
for  the  year  1821  from  Arkansas^,  1832  from  Augusta,  Gk^/ 
1833  and  1843  from  Alabama,^  1847  fi^^^  New  Orleans/ and 
1854  from  Baleigh^  N.  Car./  the  occurrence  of  scarlet  fever, 
according  to  the  unanimous  opinion  of  observers,  is  much 
rarer  than  in  the  Northern.  It  appears  from  Sozinsky^s 
interesting  statistical  notice*  of  the  distribution  and  amount 
of  the  disease,  based  on  the  results  of  the  17.  S.  census  of 
June,  1870,  that,  while  the  yearly  mortality  was  from  30  to 
160  per  100,000  inhabitants  in  the  New  England  States,  New 
York,  New  Jersey,  Pennsylvania,  Maryland,  Ohio,  Virginia, 
Indiana,  Illinosis,  Michigan,  Wisconsin,  and  Iowa,  it  fell  to 
between  1*0  and  9*4  in  Tennessee,  North  and  South  Carolina, 
G^rgia,  Alabama,  Mississippi,  Louisiana,  Florida,  Arkansas, 
and  Texas.  Greenland  has  escaped  scarlet  fever  hitherto,^^ 
¥rith  the  exception  of  a  single  case  in  1848,  a  child  of  the 
district  physician  Rudolph.  It  has  shown  itself  now  and 
ihen  in  Newfoundkmd  /^  but  there  is  no  information  about  it 
from  Nova  Scotia,  New  Brunswick,  and  Hudson's  Bay  Ter- 

1  <  Account  of  the  Weather  and  Diseases  of  S.  Carolina/  Lond.,  1776,  vol.  ii 
.(Qennan.  transl.,  1 796,  ii,  p.  209). 

*  Drake,  1.  c^  ii,  p.  599. 

'  Stratton,  iu  '  Edin.  Med.  and  Surg.  Joom.,'  1849,  April,  p.  369. 

*  Hnntt,  in '  Amer.  Med.  Recorder,'  1822,  v,  p.  277. 

*  Robertson,  in  '  Amer.  Joum.  of  Med.  Sc.,'  1834,  ^®^* 

^  Basset,  in  'South.  Med.  Reports,'  1850,  i,  p.  266  ;  Bates,  ib.,  p.  313. 

'^  Rhodes,  ib.,  p.  239. 

^  McKce,  in  *  Transact,  of  the  Carol.  State  Med.  Assoc.,'  1856. 

9  •  PliLIad.  Med.  and  Surg.  Reporter,'  1880,  Jan.,  p.  68. 

10  Account  in  '  SundhedscoU.  Forhandl.  for  aaret  1848,'  p.  7  ;  Lauge, '  Bemacr- 
kulnger  om  Qronlands  Sygdomsforhold.'    Kjobenh.,  1864,  P*  37- 

^^  Gras,  'Quelqucs  mots  sur  Miquelon,'  Montp.,  1867,  p.  30;   Anderson,    in 
'  Dobell's  Reports,'  1870,  i,  p.  365. 

12 
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ritory.  On  the  Pacific  coast  of  Norili  America  it  was  seen 
first  in  1 85 1  in  Calif omia  ;^  at  the  outset  it  occurred  only  in 
isolated  cases  and  in  a  very  mild  f  orm^  but  subsoqaently  there 
have  been  epidemics  of  malignant  scarlatina.  Its  epidemic 
occurrence  in  Mexico  is  mentioned  by  Strieker*  and  by 
Robredo  f  on  the  other  hand^  Heinemann  states  that  not  a 
single  case  of  scarlet  fever  came  under  his  notice  during  a 
six  years'  residence  at  Vera  Cruz.^  There  are  only  scattered 
notices  of  the  disease  from  Central  America  ;  Hamilton^  states 
that  it  is  rare  in  Honduras,  but  of  a  malignant  type; 
Schwalbo*  mentions  a  severe  epidemic  in  Oosta  Rica  in  1856* 

I  have  had  no  means  of  finding  out  when  scarlet  fever 
first  reached  the  West  Indies.  It  is  remarkable  that  the 
medical  accounts  from  these  colonies  in  the  last  century  are 
quite  silent  about  the  disease ;  the  earliest  mention  of  it  is  by 
Savar&y/  and  concerns  a  very  mild  epidemic  in  March^  1802^ 
in  Martinique ;  Bufz  saw  the  disease  there  also  in  1835/  but 
it  had  not  recurred  from  that  time  down  to  1856.  Forstrom* 
says  that  it  is  not  uncommon  in  Guadeloupe,  but  that  St. 
Bartholomew  had  quito  escaped  it  up  to  that  time  (1812) ;  it 
first  became  epidemic  in  the  latter,  as  Cock  states,^^  in  1829- 
30.  These  few  notices,  and  an  account  by  Pop^^  of  a  severe 
epidemic  in  Cura9ao,  are  all  that  I  have  been  able  to  collect 
about  the  dinease  in  those  regions.  In  New  Providence 
{Bahamas) y  an  imported  case  from  America  was  observed  in 
1845 ;  Duncomo^'  communicates  this  &ct,  with  the  remark 
that  nothing  was  known  of  the  disease  having  occurred  on 
the  islands  during  the  previous  forty  years. 

It  was  about  1830  that  scarlet  fever  began  to  be  generally 

■  I'nulow,  1.  c,  p.  55 ;  Qibbons,  '  Annual  Address  delivered  before  tlie  San 
Francisco  Stote  Med.  Soc.,'  i857>'p*  10. 
'  *  Hamb.  Zoitsohr.  f.  Med./  1847,  ^o^*  34»  P*  $^9* 

*  *  I'eriodico  do  la  Acad,  de  med.  de  Mdjico/  1838,  Sept. 
^  •  Vircbow's  Arcbiv/  1873,  voL  58,  p.  161. 

^  '  Dublin  Quart.  Joum.  of  Mod.  Sc./  i863,JAug. 

*  '  Arobiv  fUr  kiln.  Med./  1875,  xv,  p.  3. 

^  '  l>o  la  fl5vro  jaune/  Naples,  1809,  p.  23. 

"  '  Arch,  do  mdd.  nav./  1869,  Aug.,  p.  136b 

^  'Hvonsko  Uk.  SUlsk.  Handl./  1812,  iV,  p.  231. 
•"  •  VaWh,  Mod.  and  Surg.  Joum./  1832,  Jan.,  p.  28, 
"  '  Nwlerl.  TUdsohr.  roor  Geneesk.'  1859,  "».  P-'^u 
"  '  Uncot/  1846,  March. 
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diffused  over  South  America.  According  to  Brunei/  it  was 
once  prevalent  before  in  1796  in  the  River  Plate  States,  and 
it  broke  ont  anew  in  1831  (as  Sigand*  also  mentions)  in 
BnenoB  Ayres^  whence  it  spread  to  Monte  Yideo^  and  in 
1832  reached  the  southern  and  central  provinces  of  Brassil 
(Bio  Grande^  Santa  Catarina^  S&o  Paulo^  Minas)  and 
nltimately  Bio  Janeiro.  Since  that  time^  the  Argentine 
Bepublic  and  Brazil  have  been  visited  frequently  by  severe 
epidemics.*  In  OhiU  bIbo,  its  first  appearance^  corresponds 
to  the  time  of  this  general  diffusion  of  the  disease  on  the 
eastern  side  of  South  America;  and  it  has  been  often 
observed  subsequently  in  that  country  in  epidemics  that  have 
been  not  unfrequently  of  a  malignant  type.  There  are 
accounts  to  the  same  effect^  by  Tschudi^  and  by  Smith/  of 
its  prevalence  in  Peru. 


§    52.    PXCULIABITIBS    OF   SCARLATINAL   EfIDBMICS   AS    COMPARED 
WITH  THOSE  OF  SmALLPOX  AKD  MsASLBS. 

A  ghmce  at  the  map  of  its  geographical  distribution,  as 
here  sketched  in  general  outlines,  shows  that  the  area  of 
diffusion  of  scarlet  fever  is  much  smaller  than  that  of  small* 
pox  or  of  measles ;  that  the  continents  of  Asia  and  Africa, 
which,  as  we  have  seen,  are  among  the  chief  seats  of  these 
two  diseases  and  especially  of  smallpox,  have  been  visited  by 
scarlet  fever  at  the  utmost  to  a  very  small  extent,  allowing 
even  for  imperfections  in  the  record.  A  further  comparison 
of  these  infective  diseases  with  regard  to  the  manner  of  tlieir 
occurrence,  particularly  a  comparison  of  measles  and  scarla- 

^  *  Obsenr.  m^icales,  Sec,,*  pp.  36,  42. 

s  L.  c,  p.  208. 

s  See  Mantegazza,  'Lettere  med.  ralla  America  meridionale/  Milano,  1856,  i, 
p.  12;  Dnpont»  'Obaerv.  but  la  c6te  orientale  d'Am6riqne/  MoDtp.,  1868,  p.  14; 
Rendu, '  fitndea  topogr.  ot  m6d.  sar  le  Br4a\\,'  Paris,  1848,  p.  66. 

^  According  to  the  accounts  by  Piderit  (in  the  '  Deutsche  Klin./  1855,  No. 
16)  and  Gilliss  ('U.S.  Naval  Astronom.  Exped.  to  the  Southern  Hemisph./ 
Washington,  1855,  p.  247)  scarlet  fever  was  prevalent  there  first  in  1829,  or  two 
years  before  its  ontbrcak  in  Buenos  Ayres ;  so  that  there  may  have  been  an 
importation  from  Chili  to  the  cast  coast. 

<  '  Oest.  med.  Wochenschrift,'  1840,  pp.  470,  697. 

^  *  £din.  Med.  and  Surg.  Joum.,'  1840,  April,  p.  335. 
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tiua^  brings  out  some  otiier  interesting  points  of  difference. 
It  is  especially  significant  that  scarlet  fever  occurs  as  an 
epidemic  much  more  rarely  than  measles^  so  that^  at  a  given 
place^  there  may  often  be  ten  or  twenty  years  or  more  between 
two  successive  epidemics  of  the  former. 

Thus^  to  give  only  a  few  particularly  striking  examples^ 
there  was  at  Upsala  in  the  latter  half  of  last  century  only 
one  epidemic  during  a  period  of  thirty-three  years  ;^  in 
Samara^  as  we  have  seen^  the  disease  occurs  so  seldom  that 
it  is  hardly  known  to  the  public ;  when  the  great  epidemic 
broke  out  in  Sweden  in  1856^  there  were  many  places  in 
Westerbottenslan  which  had  been  free  from  the  disease  for 
sixteen  years;'  in  his  account  of  the  epidemic  of  1870  at 
Bristol^  Davies'  states  that  many  years  had  passed  since  the 
disease  last  showed  itself  there ;  Miquel^  emphasises  the 
infrequent  occurrence  of  scarlatina  in  the  department  of 
Indro-et-Loire^  many  years  often  elapsing  before  an  epidemic 
develops^  and  Meynet^  makes  the  same  statement  for  Lyons ; 
Tourtual^  gives  it  as  a  well-established  fact  that  previous  to 
the  epidemic  of  1822-3  at  Miinster^  fifty  years  had  elapsed 
without  the  disease  occurring  there;  the  last  epidemic  at 
Emden  previous  to  1839-40^  had  been  in  1825-6^  and  there 
had  been  no  scarlet  fever  for  many  years  previous  to  that  ;^ 
at  IJlm  for  the  seventeen  years  from  1838  to  1855  there  was 
only  one  small  epidemic;^  before  the  epidemic  of  1862-63  ^ 
Tuttlingen^  the  malady  had  not  been  seen  for  thirty-five 
years  ;*  in  Erlangen^^^  it  had  been  epidemic  three  times  in 
the  forty  years  from  18 19  to  1858 ;  Urach  was  free  from  the 
epidemic  for  sixteen  years  from  1829  to  1844,^^  and  there  was 
a   corresponding  clear  interval  at  Stuttgart  from   1830   to 

*  Roscnstein, '  Kiuderkrankheitcn/  p.  417. 

'  Account  in  '  Sandbeds-CoUcgii  Berattelsc'  for  1856,  p.  23. 
3  '  Brit.  Med.  Journ./  1870,  Sept.,  p.  297. 

*  *  Gaz.  m^.  do  Paris,'  1834,  No.  27,  p.  426. 
^  *  Lyon  m^ical/  1878,  No.  49,  p.  504. 

'  '  Hafuland'8  Journ.  der  pract.  Hcilkd./  1S26,  Dec.  3. 

^  Laporte,  in  '  Ilannov.  Annalcn  fur  die  ges.  Hcilkd.,'  1841,  n.  8,,  I,  p.  157. 

^  Miyer,  in  *  Wurttb.  med.  Correspdzbl./  1857,  p.  105. 

*  Heim,  ib.,  1864,  p.  195. 

w  Kfittlinger,  in  «Bayr.  Urztl.  InteUigcnzblatt/  i860,  p.  29. 
>'  BOich,  in  *  [Bad.]  med.  Aunal./  1843,  ix,  p.  561. 
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1 846  ;^  when  the  disease  was  prevalent  in  Baden  in  1 853-54, 
many  places  were  attacked  in  which  scarlatina  had  not  been 
seen  for  fourteen  years ;'  in  Washington  County,  Ohio,  there 
had  been  no  epidemic  for  twenty-three  years  ;*  Boston  from 
1 8 1 1  to  1 830  was  so  little  visited  by  scarlet  fever  that  the  cases 
of  death  from  it  in  those  twenty  years  numbered  only  forty/ 

It  is  at  the  same  time  worthy  of  note  that,  if  the  disease 
once  grow  to  an  epidemic,  it  continues  not  nnfrequently  for 
several  years  in  one  degree  or  another,  and  often  becomes 
diffused  over  wide  stretches  of  conntry.  Thus  in  1825-26  it 
extended  over  Denmark,  England,  Germany,  and  France ;  in 
1832-35  again  over  those  countries  together  with  Ireland  and 
Bnssia;  in  1846-49  over  Germany,  Denmark,  England,  and 
Scotland  j  in  1821  and  1851  over  North  America;  in  1831-37 
over  the  eastern  countries  of  South  America.  The  recur- 
rence of  these  epidemical  cycles  is  not  associated,  however, 
with  any  definite  periodicity ;  and  there  is  equally  little 
regularity  to  be  discovered  in  the  return  of  the  disease  to 
particular  localities.  The  scanty  data  that  have  been 
brought  forward  in  support  of  a  periodicity  of  that  kind,  are 
met  by  a  much  larger  series  of  &ct8  at  variance  with  it; 
and  the  data  in  question  lose  all  significance  as  the  conviction 
grows,  on  analysing  them,  that  some  of  the  items  necessary 
to  complete  the  periodical  series  do  not  relate  to  actual 
epidemics,  but  only  to  aggregations  of  sporadic  cases. 

We  have  here  another  thing  peculiar  to  the  manner 
of  appearing  of  scarlatina,  which  distinguishes  it  from 
measles ;  the  latter  occurs  almost  solely  as  an  epidemic,  the 
isolated  cases  of  measles  being  either  its  forerunners  or  its 
scattered  offshoots  persisting  for  a  time;  whereas  «poracZtc 
ccLses  of  scarlatinal  sickness,  in  large  numbers  or  small,  have 
been  observed  a  good  many  times. 

A  third  conspicuous  peculiarity  of  scarlet  fever  is  the 
variation  in  the  intensity  of  the  disease,  as  seen  in  the 
degree  of  mortality,  which  in  some  epidemics  is  almost  nil,  or 
from  three  to  five  per  cent,  of  the  sick,  and  in  others  thirty 

^  KOftlin,  in  *  Archiv  dee  Vereins  fOr  wiisensch.  Heilkde./  1865,  p.  338. 

*  Account  in  the '  Mittheil.  det  bad.  arztl.  Vereini,'  1855,  Ko.  9. 

*  Hildreth,  in  <  Amer.  Jonrn.  of  Med.  Sc/  1830,  Feb.*  p.  339. 

*  Sbattnck,  ib.,  1841,  April,  p.  373. 
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fatal  sconrges  of  New  England/'  Drake  speaks  to  the  same 
effect  of  the  disease  as  it  occurs  in  the  central  (Mississippi) 
vsMej  of  the  United  States.^  The  history  affords  very 
many  examples  of  great  differences  as  regards  benignity  or 
▼irolence  in  the  epidemics  of  scarlatina  coexisting  at  several 
localities  in  the  same  neighbourhood.  To  refer  to  only  a 
few  of  the  more  recent  facts,  we  find  evidence  of  this  in  the 
observations  recorded  of  the  epidemics  of  1852  and  following 
years  in  Wiirtomberg/  of  1853  ^^  ^^^  Palatinate/  of  1855 
in  Middle  Franconia^  and  Upper  Bavaria,^  of  1855  and  1856 
in  Sweden^  and  of  1857  ^^  Pennsylvania.* 


§  53.  Influence  op  Seasons  and  Weather. 

The  fact  that  by  far  the  largest  portions  of  Asia  and 
Africa,  particularly  their  tropical  and  sub-tropical  regions, 
have  almost  entirely  escaped  scarlet  fever  up  to  the 
present,  has  often  boon  taken  as  warranting  the  conclusion 
ihat  climatic  injhiences  play  a  prominent  part  among  those 
•external  factors  which  determine  the  geographical  distribu- 
tion of  the  disease.  This  opinion  is  entirely  refuted  by  the 
proofs  that  scarlet  fever  has  often  been  found  epidemic  in 
the  tropical  countries  of  South  America ;  and  if  it  cannot  be 
denied,  as  Drake^  first  pointed  out,  and  after  him  Minor* 
and  Sozinsky,'  that  the  States  of  the  Union  situated  south 
of  33^  have  enjoyed  a  certain  immunity  in  comparison  with 
the  Northern  States,  yet  the  reasons  for  that,  as  well  as  for 
the  great  rarity  of  the  disease  in  the  above-named  regions 
of  the  Old  World,  are  not  to  be  sought,  or  at  least  exclusively 
sought,  in  circumstances  of  climate,  the  less  so  that  in  many 

^  L.  c,  ii«  p.  596. 

2  Accoont  in  *  Wiirttemb.  med.  CorrespondenzUL/  1854,  No.  a6«  p.  201. 

3  Account  in  *Bayr.  &rztL  IntcUig^enzbL/  1854,  p.  434. 

*  Eckort,  ib.,  1856,  p.  450. 
»  Wibmer,  ib.,  1858,  p.  327. 

6  <  Transact,  of  the  Fennsylv.  State  Med.  Soc.,'  1858. 

7  L.  c,  ii,  p.  596. 

•  *  Scarlatina  Statistics  of  the  United  States,'  Cincinnati,  1875. 
^  *  Philad.  Med.  and  Sorg.  Reporter/  1880,  Jan.,  p.  69. 


184        OBOQBAPHICAL  AND  UISTORIOAL  PATHOLOOT. 

countries  in  oold  or  temperate  latitudes,  ecarlet  ferer  coants, 
aa  we  hare  seen,  among  the  rarest  of  diseases. 

And  jast  as  the  diffosion  of  the  disease  in  space  does  not 
depend  npon  climatic  inflnonces,  bo  also  does  ita  time  of 
prevalence  remain  aninflaenced  by  the  eeaeon  and  the  weather 
mnch  more  than  in  the  case  of  smallpox  or  measles,  if 
indeed  it  be  so  inflnonced  at  all.  In  the  accoants  bef(ve 
me  of  scarlatinal  epidomics  in  temperate  latitudes,  I  find  435 
in  whioh  the  time  of  prevalence,  and  the  point  of  highest 
intensity,  are  given  with  some  exactness.  A  tabular  state- 
ment of  them  brings  out  the  following  resnlt : 
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The  disease  has  been  epidemic,  therefore,  178  times  in 
winter,  157  times  in  spring,  173  times  in  sammw,  and  313 
times  in  antnmn  j  or  in  100  epidemics,  there  have  been  29*5 
in  antnmn,  24*7  in  winter,  24  in  snmmer,  and  2i'8  in  spring. 
This  oonclnsioii,  that  the  moximnm  falls  in  antnmn  and  the 
minimum  in  spring  while  tho  prevalence  in  sammer  and 
winter  is  abont  equal,  is  confirmed  by  a  second  series  of 
statistical  data  showing  tho  mortality  from  scarlet  fever  for 
the  several  seasons  over  a  long  series  of  years. 
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The  percentage  of  deatliSj  accordinglyj  was : 

For  London  32*1  in  autumn^  25*2  in  summer^  22*8  in 
winter^  19*9  in  spring. 

For  Sweden  29*4  in  antnmn^  23*9  in  snmmer^  24*6  in 
winter^  22*1  in  spring. 

The  result  agrees^  further^  with  the  statements  of  the 
great  majority  of  observers;  next  to  autumn  they  put 
summer  and  winter  as  the  seasons  of  greatest  prevalence, 
assigning  a  somewhat  lower  place  to  spring.^ 

It  does  not  appear^  at  first  sights  what  may  bo  the  cause  of 
these  differences  in  the  frequency  of  scarlatina  during  the 
several  seasons  of  the  year ;  one  thing  at  least  is  clear^  that 
we  should  not  look  for  the  reason  in  the  influence  of  par- 
ticular hinds  of  weather.  If  some  observers  conclude  from 
their  collective  experience  that  cold  weather,  particularly 
when  accompanied  by  moisture,  is  especially  favorable  to 
the  production  of  scarlatina,  it  must  be  kept  in  mind,  on  the 
other  hand,  that  the  disease  has  not  only  been  prevalent 
oyer  and  over  again  during  great  heat  and  drought,  but  also 
that  the  epidemics  occurring  under  those  circumstances  have 
reached  their  height  precisely  as  the  temperature  rose,  and 
have  declined  when  the  heat  subsided  and  cooler  weather  set 
in ;  and  further,  that'  by  far  the  larger  number  of  observers 
altogether  deny  that  the  weather  has  any  influence  at  all 
npon  the  origin  and  diffusion  of  the  disease. 

As  examples  of  epidemics  during  the  strong  heats  of 
snmmer  the  following  maybe  mentioned: — 1759  at  Lille,* 
1769  at  Bouen'  and  Paris,*  1763  in  Cephalonia,'^  1723  at 
I^ons,*  1 800  at  Paris,^  Wiirzburg,®  Liineburg,'  Plauen,^®  and 

^  S^ng  is  giTen  as  the  proper  season  of  scarlet  fe^er  by  only  a  few  French 
and  Italian  obserrers,  snch  as  Simonin  for  Nancy  ('  Recherchcs  topogr.  et  m6d. 
snr  Nancy/  Nancy,  1854,  p.  aSi),  Prion  for  Nantes  ('Jonrn.  g^n.  de  m6d,/ 
i8a6,  Sept.,  p.  350),  and  Menis  for  Brescia  (1.  c,  p.  154). 

*  Boucher,  in  '  Jonm.  de  mM.,'  xi,  p.  92. 

'  Lepecq, '  Samml.  von  Beobachtnngcn  uber  epid.  Krankheiten,  &c.,*  p.  290. 
^  Desesiartz,  in  '  Jonm.  de  m^.,'  xliz,  p.  538. 
>  Zulati,  L  c. 

*  Oilibert, '  Adrersar.  med-pract.,'  Lngd.,  1791,  p.  184. 
7  Acconnt  in  'Jonm.  g^n.  de  m^d.,'  ix,  p.  i8a. 

"  Gntberlet,  in  '  Unf eland's  Jonm.  der  pract.  Heilkd./  1806,  xxiii,  pt.  i»  p.  29. 

*  Fischer,  ib.,  1801,  xiii,  pt.  4,  p.  23. 

^^  Schm5ger,  ib.,  1805,  ^^i*  P^  *»  V-  i'^* 
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other  places  in  QermBxij,  1814  in  the  Prachiner  district^^ 
1 81 9  at  Zell/  1822  at  Prague/  1830  at  Pittsbnrg  (Pa.)/ 
1834  at  Amsterdam/  1838  at  Chmrleston  (S.  Cmr.)/  and 
1847  at  DorpatJ  Epidemics  coming  to  a  height  as  the  tem- 
perature rose^  and  subsiding  when  the  cold  weather  set  in^ 
were  observed  in  1778  at  Birmingham/  1786  in  London/  1791 
at  Oiotat/®  1822  at  Pulda/^  1828  at  Buer,"  1830  at  Annaberg/' 
1833  in  Paris/*  and  1846  at  Smolensk/' 

Referring  to  epidemics  in  Denmark^  Salomonsen  has  the 
following  remark  on  the  relation  of  the  disease  to  the  state 
of  the  weather  :^* — "  For  Epidemieme  i  dette  Aarhundrede 
synes  det  altsaa  at  vaere  Begel^  at  de  kun  viste  sig  hos  os 
vid  en  Temperatur^  der  var  over  den  saedvanlige.  I  de 
OBvrige  meteorologiske  Forhold  kunne  yi  derimod  ikke  finde 
noget  constant/^ 


§  54.  Unaffbctid  by  the  Natusb  of  thb  Soil. 

There  is  no  reason  whatever  to  suppose  that  eofiditions  of 
the  soil,  such  as  elevatiouj  configuration^  or  geological  and 
physical  characters^  have  the  slightest  influence  upon  the 
occurrence  and  spread  of  scarlet  fever.  Like  smallpox  and 
measles^  it  has  been  found  just  as  often  in  mountainous  as 
in  low-lying  districts^  in  valleys  as  on  tablelands  and  plains^ 

'  Saxyma,  in  '  Oest.  med.  Jahrb./  1829,  n.  b^  i,  p.  134. 
'  Andreae,  in  '  Rhein.  Jahrb.  fur  MecL,'  ii,  pt.  2,  p.  32. 
'  Bischoff, '  DantelL  der  Heilongsmethode  in  der  med.  Klinik./  &c^  ^Png., 
1825,  p.  26. 

*  Callaghan,  in  '  Amer.  Joum.  of  Med.  So./  i8jf»  May*  p.  71. 

^  Nienwenhnys,  in  '  Tranmct.  of  the  Prov.  Med.  Amoo./  ir,  p.  71. 

*  Logan,  in  *  Sonthem  Med.  Reports/  1.  c 

7  JamBon-HimmeUtiem,  in  '  Rigaer  med.  Beitrftge,'  i*  pt.  i,  p.  144. 

"  Withering, '  Account  of  the  Scarlet  Fever,  &c.,'  Lond.,  1779*  p.  35. 

9  Sims,  in  'Mem.  of  the  Lend.  Med.  Soc,'  i,  p.  388. 
^  Ramel,  in  'Joum.  de  m^.,'  Ixxxriii,  p.  169. 
^^  Schwarz,  in  '  Rhein.  Jahrb.  f^  Med.,'  xii,  pt.  i,  p.  75. 
*'  Krebs,  in  '  Heidelb.  klin.  Annal./  1833,  ix,  p.  137. 

^  '  Pbysikats-Berichte  ans  dem   Kdnigreich  Saehsen  ▼.  d.   Jahren  1828-30/ 
p.  65. 
^  Account  in '  Gas.  dee  hdpit./  1833,  ^<>-  i'9* 
^  Metach,  in  'Med.  Ztg.  Ruasl./  1846,  p.  319. 
16  <  Udsigt  over  KjdbenhaTUs  Epidemier/  Kjdbenb.,  1854*  p.  38. 
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on  the  most  various  formations  whether  old  or  recent^  on 
dry  ground  and  on  wet ;  and  if  some  localities  and  tracts 
of  country  have  been  morb  severely  visited  than  other 
districts  near  them  at  times  when  scarlet-fever  epidemics 
have  been  general^  yet  the  local  circumstances  in  question 
give  no  clue  one  way  or  another. 


§  j5.  Mildness  ob  Severity  of  the  Type  of  Disease. 

Scarlet  fever  shows  itself  to  be  independent  of  climate^ 
seasouj  weather^  and  influences  of  locality^  not  only  as 
regards  its  distribution-area^  but  also  as  regards  its  inten- 
mtj,  or  the  mild  or  malignant  type  of  the  epidemic.  Just  as 
little^  speaking  generally^  do  hygienic  defects  arising  from 
social  conditions  appear  to  exert  any  definite  influence  on 
the  character  of  the  sickness.  In  tracing  the  geographical 
area  of  the  disease^  I  have  already  shown  that  in  whatever 
tropical  regions  it  is  met  with^  just  as  in  temperate  latitudes^ 
it  prevails  at  one  time  mildly  and  at  another  time  in  a 
disastrous  form ;  the  epidemics  on  the  East  Coast  of  South 
America^  in  the  West  Indies^  and  in  Peru  are  examples. 
The  two  following  series  of  observations  show  how  little  the 
benign  or  malignant  type  of  the  epidemic  is  influenced  by 
the  season  of  the  year. 

Among  the  epidemiological  data  before  me  I  find  the 
season  of  prevalence  and  the  type  of  the  sickness  given 
somewhat  precisely  for  265  epidemics.  Of  these  126  are 
given  as  of  mild  typo,  and  139  as  severe  ;^  in  winter  there 
occurred  77  (34  mild  and  43  severe),  in  spring  50  (27  mild 
and  23  severe),  in  summer  66  (30  mild  and  36  severe),  and 
in  autumn  72  (35  mild  and  37  severe).  The  percentage, 
accordingly,  is  as  follows : 

Of  77  winter  epidemics  44*2  per  cent.  mUd,  55*8  per  cent,  severe, 
„  50  spring         „         540  „  460  „ 

„  66  summer      „         455  „  540  „ 

„  72  autumn       „         48*6  „  51*4  „ 

1  In  order  to  determine  what  constituted  a  "severe  epidemic"  I  took  either 
the  express  declaration  of  the  writer  or  the  rate  of  mortality,  reckoning  as 
severe  all  epidemics  with  a  mortality  of  over  10  per  cent. 
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Thus  the  maximnm  of  malignancy  falls  in  winter  and 
summer^  the  minimnm  in  aatnmn;  but  the  difference  is  so 
small  that  it  need  hardly  be  considered. 

In  Sweden^  for  the  years  1864-1873^  the  sickness  and 
mortality  from  scarlatina  were  as  follows : 

In  the  winter  months  out  of  i6»i88  sick,  3869  died =17*7  per  cent. 
„       spring      „  „      i4.7>6    .t     ^749    .t    =»87       »» 

„      sammer   „  „      13.99?    »»     ^^77    >»   =3oo 

„      autumn   „  „      aoci^    „     3415    „    =17-0      „ 

Here  the  mortality  is  greatest  in  summer  and  spring, 
while  the  minimnm  falls  in  autumn;  but  thercj  too^  the 
differences  are  so  insignificant  that  no  particular  stress  need 
be  laid  on  them.  We  may  therefore  dismiss  the  notion, 
derived  from  isolated  observations,^  that  epidemics  of  scar- 
latina are  of  an  especially  severe  type  in  changeable  and 
damp  weather,  an  idea  already  refuted^  as  we  have  seen,  by 
the  occurrence  of  severe  epidemics  during  the  dry  and  hot 
weather  of  summer. 

By  other  writers  it  has  been  sought  to  connect  the 
severity  of  the  epidemic  with  the  low  and  damp  situation  of 
the  affected  locality,  and  with  the  injurious  effects  of  pro- 
ducts of  decomposition  in  the  soil  or  in  stagnant  water ;  and 
in  this  way  an  explanation  has  been  furnished  of  the  relative 
frequency  of  the  disease  in  towns  as  compared  with  country 
districts.  Thus,  Cremen'  would  attribute  the  malignant 
character  of  the  Cork  epidemic  of  1862  to  the  effects  of 
putrid  effluvia  (from  bad  drains,  dung-heaps,  &c.),  which  wero 
perceptible  in  those  parts  of  the  town  where  the  poorer 
classes  lived  and  to  which  the  sickness  was  almost  confined. 
Ballard'  points  out  that  in  the  epidemics  of  1857-68  at 
Islington  the  streets  situated  near  the  watercourse  suffered 
most;    Andreae^  adduces  the  fact  that  the  town  of   Zell 

^  Morris  (' Lectures  on  Sctrlet  Ferer*)  for  Philadelphia,  Attenhofer  ('Med. 
Topogr.  Ton  St.  Petershurg/  Z&rich,  181 7,  p.  240)  for  St.  Petersburg,  Thues- 
sink  (1.  c.)  for  the  Netherlands,  Qntberlet  ('  Hufeland's  Jonm.,'  I.  c,  p.  102), 
from  observations  at  Worzborg,' 1789- 1803,  and  Wittmann  (*Rhein.  Jahrb.  fur 
Med.,'  1822,  ▼,  pt.  I,  p.  59)  from  observations  made  in  Mainz  and  no!ghbourhood, 
1818-20. 

*  'DnbL  Quart.  Joum.  of  Med.,'  1863,  May. 

*  'Brit.  Med.  Joum.,'  1869,  Dec.,  p.  620. 
*L.c. 
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suffered  more  in  tlie  epidemic  of  1819  than  the  noighbooring 
mountainous  districts ;  Marchioli^  observes  that  during  the 
Cremona  epidemic  of  1871  the  only  place  nearj  that  was 
attacked^  was  the  village  of  Bicorsano^  occupying  a  marshy 
situation^  all  the  elevated  and  dry  localities  escaping ; 
Sei&rth^  remarks  of  the  Langensalza  epidemic  of  1867^  that 
the  streets  mostly  affected  were  those  near  the  churchyard 
where  the  soldiers  that  fell  in  the  battle  of  1866  were  buried. 
Carpenter'  gives  several  cases  observed  in  and  around 
Croydon  from  1848  to  1870^  which  tell  in  favour  of  the 
injurious  influence  of  putrid  emanations  on  the  course  of 
the  disease  in  particular  individuals  or  in  groups  of  persons. 
Murchison  also/  while  he  admits  that  the  fevor  had  fewer 
victims  in  the  densest  and  unhealthiest  parts  of  London  than 
in  the  cleanest  and  most  sparsely  populated,  still  thinks  that 
some  weight  should  be  laid  on  the  unfavorable  influences 
which  effluvia  from  drains  exert  on  the  course  of  the  malady. 
We  have  also  to  consider  here  the  circumstance  already 
mentionedj  that  scarlet  fever  is  not  only  of  more  frequent 
occurrence  and  more  widely  spread  in  towns  where  those 
sanitary  defects  are  most  felt,  but  also  that  it  is  of  a  more 
malignant  type  than  among  the  country  people, — that  the 
great  centres  of  traffic  are  the  principal  seats  of  the  disease, 
and  of  the  disease  in  its  worst  forms.  Thus,  Radcliffe'^  has 
shown  that  in  England  the  mortality  is  greatest  in  London 
and  in  the  north-western  and  northern  counties  (Cheshire, 
Lancashire,  Yorkshire,  Durham,  Northumberland,  Cumber- 
land, and  Westmoreland),  the  centres  of  mining  and  manu- 
factures, while  it  is  least  in  the  southern  and  inland  counties 
of  Middlesex,  Herts,  Bucks,  Oxford,  Notts,  Huntingdon, 
Bedford,  and  Cambridge,  in  which  the  population  is  more 
scattered. 

In  all  these  coses,  as  in  many  others  of  a  like  kind,  it  is 
clear  that  we  have  to  deal  with  an  aggregate  of  injurious 
influences,  the  pathological  siguiflcauce  of  each  of  which  can 
hardly  bo  estimated  by  itself.     As  a  general  principle  we 

*  *  Gaz.  mcd.  Lombard./  1872,  No.  14. 

*  '  Zcitsclir.  fiir  Epidemiologic,*  1869,  n.  s.,  i,  p.  56. 
'  *  Lancet/  187 1,  Jan.,  p.  iii. 

*  *  Lancet/  Oct  isth,  1864. 

^  *  Transact,  of  the  Epidemiol.  Soc./  1867,  ii,  p.  2 65. 
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rapidly^  proved  as  severe^  and  was  as  destructivo  of  life  in 
the  families  of  the  higher  ranks^  living  in  large  houses,  in 
open^  airy  situations,   as  in    those   of    the  lower,  crowded 
together  in  small,  airless  dwellings,  in  narrow  streets  and 
lanes.''     In  the  report^  upon  the  epidemic  of  1 868  in  London, 
all  the  metropolitan  Medical  0£Scors  of  Health  agree  in 
stating  that  the  well-to-do   part  of  the  population  living 
under  favorable  conditions  suffered  as  much  as  the  poor, 
and  sometimes  more.     The  account  of  the  epidemic  there  in 
1869-70  is  to  the  same  purport :  "  The  disease,''  says  Whit- 
more  in  his  report  for  Marylebone,^  ''was  by  no  means 
especially  prevalent  amongst  the  dirtiest  and  most  destitute 
dasses;    it   principally  occurred   amongst  children  of   the 
respectable  poor,  and   more  frequently  than  otherwise  in 
houses   where   the   sanitary  conditions  were  by  no   means 
defective."     In  the  report  by  Davios*  of  tho  epidemic  of 
1370-71  at  Bristol  it  is  stated:  ''Judging  from  the  class  of 
persona  and  houses  mostly  affected  by  the  present  epidemic, 
this   disease  has  but  little  if  any  connection  with  general 
sanitary  conditions.    •    •    •    It  has  proved  its  fatal  influence 
as  readily  in  the  well-situated  and  well-ventilated  mansions 
of  our  healthy  and  rich  suburb  of  Clifton  as  in  the  crowded 
ooorts  and  badly-ventilated  alloys  of  tho  more  ancient  parts 
of  the  city.     Indeed,   the  old   and    hadly-ventilated  courts 
enjoy  a  considerable  immunity.*^     Hillier*  says :  "  This  dis- 
ease does  not  confine  its  ravages  to  the  dwellings  of  the 
poor,  nor  does  it  commit  much  greater  devastations  in  ill- 
drained,  badly-ventilated  places  than   in   those  which  are 
well  provided  with  drainage  and  moderately  supplied  with 
fresh  air.     Hygienic  conditions,  exercise  less  influence  over 
its  course  than  they  do  over  most  epidemic  disorders.     In 
the  g^reat  majority  of  deaths  from  measles  there  are  generally 
either  unfavorable   sanitary  arrangements   surrounding  the 
patient,  or  the  child  was  previously  unhealthy ;   deaths  from 
measles,  except  in  the  case  of  unhealthy  children,  aro  rare 
amongst  those  in  easy  circumstances.     Tho  same  cannot  be 

*  *  Med.  Times  and  Qoz./  1869,  April,  p.  367, 
'  '  Brit.  Med.  Jouro./  1870,  May,  p.  526. 

'  lb.,  1870,  Sept.,  p.  297. 

*  *  Med.  Times  and  Gaz./  1862,  ^ist  May. 
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said  of  deatlis  from  scarlatina ;  it  has  even  been  asserted  by 
some  that  this  disease  proves  more  fatal  to  the  children  of 
the  rich  and  well-to-do  classes  than  to  those  of  the  poor.'' 
Frior^^  in  his  account  of  the  epidemic  at  Bedford  in  1855^ 
says :  '*  There  is  nothing  in  these  facts  in  the  shape  of  clear 
proof  that  either  proximity  to  the  river  or  geological  forma* 
tion  inflaenced  the  extension  or  fatality  of  the  disease." 
Theroj  also^  the  well-to-do  suffered  equally  with  the  poor ;  and 
so  {but  as  relates  to  the  notion  that  defective  drainage  has  an 
unfavorable  influence  on  the  course  of  the  disease^  Prior 
states  that  *^  there  was  nothing  in  this  epidemic  to  sanction 
such  a  belief." 

I  think  that  the  facts  here  adduced^  to  which  I  could  add 
many  more  of  a  like  kind^  including  my  own  observations  at 
Danzig  from  1846  to  i860j  will  suffice  to  show  that  we  are 
completely  in  the  dark  as  to  the  conditions  that  make  scar- 
latinal epidemics  to  assume  a  good  or  bad  type.  Science  at 
the  present  day  has  to  confess  ignorance  on  this  pointy  just 
as  Drake  did  when  he  said :'  "  of  the  causes  or  conditions 
which  determine  these  remarkable  diversities  of  phenomena 
and  danger  [in  scarlatina]  we  are  entirely  ignorant." 


§  56.  The  Virus  of  Scarlatina. 

Concerning  the  nature  of  the  scarlatinal  poison,  its  specific 
character  is  beyond  all  question,  and  like  all  other  of  the  so- 
called  morbid  poisons^  it  may  with  good  reason  be  taken  to 
be  an  organised  body.  But  all  the  inquiries  and  experiments 
hitherto— by  Hallier,3  Coze  and  Peltz/  Boning/  Balogh/ 
and  others — ^have  not  furnished  any  certain  knowledge  about 
it.  The  well-founded  presumption  of  the  organic  nature  of 
the  virus  of  scarlet  fever  excludes  the  idea  of  an  autochtho- 
nous   pathogenesis :  the   disease  never  arises  but  in  conse- 

'  '  Lancet,'  1869,  Oct.,  p.  570. 

'  *  Principal  Diseases  of  the  Interior  Valley  of  North  America,'  Cinciniati, 
1850,  ii,  p.  596. 
'  '  Jahrb.  fiir  Kiodcrheilkdc./  1869,  ii,  p.  169. 

*  *  Gaz.  m6d.  de  Strasbourg/  1869,  Noc  1—4. 
^  *Deatsche  Klinik./  I870,  No.  30. 

*  '  Med.  Central-Ztg.,*  1876,  p.  625. 
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quenco  of  a  conveyance  of  the  specific  poison,  and  the  spread 
of  the  sickness  is  dependent  on  the  fact  that  the  vims,  re- 
produced in  the  sick  person  and  eliminated  by  him,-  forms 
new  foci  of  infection. 


§  57,  Original  Habitat  Uncertain. 

At  tho  outset  of  this  inquiry  we  found  reason  for  believ- 
ing that  no  conclusion  could  bo  arrived  at  as  to  the  native 
habitats  of  scarlet  fever, — ^from  what  points  of  the  globe  the 
disease  had  originally  issued,  or  where  it  had  subsequently 
become  domesticated.  So  much  only  one  may  affirm,  on 
the  streugth  of  the  historical  facts  above  given,  that  the  en- 
demic area  of  scarlet  fever  is  a  limited  one,  that  at  many 
parts  of  the  globe  tho  disease  has  never  occurred  except 
when  imported,  that  it  has  been  able,  indeed,  to  exist  in 
those  countries  for  a  longer  or  shorter  period,  but  has  died 
out  in  the  end,  and  if  it  has  reappeared  it  has  always  been 
necessary  to  assume  a  fresh  introduction  of  the  morbid 
poison.  The  reason  why  the  continents  of  Asia  and  Africa 
have  remained  hitherto  almost  free  from  the  sickness,  not- 
withstanding many  importations  of  it,  does  not  admit  of 
being  explained;  the  influences  of  climate,  soil,  or  other 
conditions  perceptible  to  the  senses,  afford  at  least  no  clue ; 
and  just  as  little  is  the  cause  of  the  immunity  to  be  looked 
for  in  the  physiological  characters .  of  the  natives  of  these 
regions,  or,  in  other  words,  in  the  peculiarities  of  race, 
Pmner,^  indeed,  states  that  so  far  as  he  knows,  the  coloured 
races  are  quite  exempt  from  scarlet  fever,  but  that  opinion 
is  certainly  wrong.  Scarlatina  occurs,  although  rarely,  among 
the  negro  population  of  Senegambia ;"  and  this  infrequency 
is  explained,  not  by  any  relative  immunity  of  the  negro  race, 
but  by  the  rarity  of  the  disease  there  at  all.  Negroes  in  the 
United  States  suffer  like  tho  whites,  and,  it  would  seem,  in 
almost  equal  proportion ;  according  to  Frick,^  the  proportion 
among  whites  and  negroes   in  the  Baltimore   epidemic    of 

^  L.  c,  p.  1 20. 

'  Sec  Moulin,  *  Pathologic  dc  la  race  N5gre,  &c.,'  Paris,  1866,  p.  22. 
2  « Amcr.  Jonrn.  of  Med.  Sc.,*  185;,  Oct ,  p.  ?2i. 
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1850-54  was  13*8  and  10*8  in  10,000  inhabitants.  In 
Sonth  America^  following  the  accoants  of  Brnnel/  Sigaud^' 
and  oth^rs^  the  disease  is  equally  frequent  and  of  the  same 
type  among  the  coloured  as  among  the  white  races ;  Mante- 
gazza/  indeedj  states  that  the  Creoles  suffer  more  than  the 
whites ;  and^  that  the  red-skinned  natives  of  North  America 
(Canada)  are  at  least  not  exempt^  follows  from  Stratton^s  re- 
mark ;^  "  in  epidemic  scarlatina  it  appeared  to  me  that  the 
Indians  were  less  susceptible  of  an  attack  than  the  whites.'^ 


§  58.    DlFTUSIOK  OF  THS  MoRBID  PoiSON. 

The  vehicles  of  the  morbid  poison,  conveying  the  malady 
from  person  to  person  and  from  place  to  place^  have  been 
taken  to  be  the  currents  of  air  about  the  patient^  or  articles 
in.  that  infected  atmosphere  which  had  taken  up  the  virus 
eliminated  from  the  sick.  The  distance  to  which  the  virus 
may  be  carried  by  the  air  cannot  be  expressed  in  definite 
figures;  there  is  evidence  at  least  that  the  distance  is  a 
small  one^  the  focus  of  inflective  action  being  often  closely 
circumscribed,  and  the  immediate  neighbourhood  free.  It 
remains  an  open  question  whether  this  fact,  as  it  stands,  is  to 
be  explained  by  a  loss  of  potency  in  the  poison  through 
diffusion  and  dilution,  or  on  the  hypothesis  that  the  virus  is 
a  relatively  heavy  body  which  can  be  carried  only  a  short  dis- 
tance by  the  atmospheric  currents.  There  are  many 
instances  truly  classical,  going  to  prove  the  conveyance  of  the 
poison  through  the  medium  of  infected  articles.  Thus,  to  g^ve 
only  a  few  of  the  more  recent  observations  on  this  point, 
Heslop^  traces  the  spread  of  scarlatina  in  the  Birmingham 
Children's  Hospital  to  the  linen  of  children  sick  with  scarlet 
fever  being  aired  and  made  up  in  the  same  room  with  the 
rest  of  the  house-linen;  formerly  the  precaution  had  been 
taken  to  have  the  body-  and  bed-linen  of  scarlatinal  patients 
washed  outside  the  institution,  and  so  long  as  that  rule  was 

^  lb  Oip  p.  4a.  '  L.  c,  p.  209. 

><Ii>tt»0»4e.,'i,p.  12. 

IM.  BBd  Sug.  JoarnV  1849,  April,  p.  282. 

hT  1870^  Hot.,  p.  736. 
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fbllowod^  there  hod  never  been  any  conveyance  of  the 
disease.  Ogle^  also  mentions  similar  cases  where  the  disease 
had  been  commnnicated  by  linen  from  the  laundry.  He  refers 
besides  to  a  case  which  shows  that  the  vims  may  cling  to 
fomitore.  A  husband  and  wife^  having  lost  four  children 
by  scarlatina^  removed  for  a  timo  to  another  locality  with 
their  only  surviving  child;  they  had  the  rooms  that  had 
been  occupied  by  the  deceased  children  thoroughly  cleaned^ 
the  walls  re-papered^  all  clothes  and  bed-linen  that  had  been 
used  by  the  sick  destroyed^  and  the  furniture  disinfected; 
only  two  arm-chairs^  of  which  the  hair  stuffing  was  torn, 
were  overlooked  in  the  cleansing  operations.  Ten  weeks 
affcerwardsj  the  family  returned  to  their  house^  and  in 
fourteen  days  the  child  sickened  of  scarlatina.  Petersen' 
mentions  an  attack  of  scarlet  fever  in  a  young  girl^  who  kept 
op  a  correspondence  with  a  friend  at  a  distance ;  the  latter 
had  been  suffering  from  scarlet  fevor^  and  several  of  her 
letters  had  been  despatched  during  the  period  of  desquama- 
tion. Many  other  examples  of  the  disease  being  carried  by 
letters  are  to  be  found  in  English  writings ;  and  in  none  of 
those  cases  was  there  any  other  way  of  explaining  the  origin 
of  the  disease. 

Since  the  attention  of  the  profession  lias  been  drawn  to 
the  communication  of  infective  diseases  by  drinking  water 
and  milkj  observations  have  not  been  wanting  in  support  of 
that  hypothesis  for  scarlet  fever ;  but  whether  they  are  con- 
clusive or  not  is  open  to  question.  Thus  Pride'  calls  atten- 
tion to  the  fact  that  in  the  epidemic  of  1868  at  Neilston^ 
those  attacked  were  mostly  children  who  lived  in  certain 
houses  drawing  their  water  supply  from  polluted  wells. 
Bell  Taylor/  Welch/  Buchanan/  and  others  give  particulars 
of  scarlatina  breaking  out  under  circumstances  which  made 
it  probable  that  the  infection  was  produced  by  milk  supplied 
by  milk-dealers  in  whose  families  there  had  been  cases  of 
scarlatina. 

>  Ib.,Dcc.,  p.  881. 

»  •  Ugeskrift  for  Laegcr/  1871,  !▼,  p.  309- 
3  «  Olnsgow  Med.  Journ./  1869,  p.  440. 
«  *  Brit.  Med.  Joarn./  1870,  Nov.,  p.  489. 
*  lb.,  1876,  Aug.,  p.  225. 

Keport  of  Medical  Officer  of  Privy  Council,  &c.,*  1875,  n«  8.,  No.  vii,  p.  72. 
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Finally,  as  regards  tho  often  observed  oonyeysnoe  of 
fi^er  by  individuals  who  bave  themselveB  remainad  wA, 
thai  ifi  explained  without  difficulty  on  iho  aaBumption  that 
their  persons  or  clothes  had  become  carriers  of  the  mcnbid 
poi«on.  The  histoiy  of  scarlatina  abounds  in  examples  of 
that  kind,  and  it  has  generally  fallen  to  the  lot  of  medial 
practitioners  to  be  the  bearers  of  misfortune  in  these  cases ; 
i  can  myself  recall  a  case  in  my  own  experience  where  a 
physician  brought  the  infection  to  his  wife  during  her 
iyiug  in. 


CHAPTER  VII. 

MALARIAL  DISEASES. 

§  59.  Malarial  diseases  form  a  nosological  group  so  closely 
related  to  one  anotlicr  both  in  their  pathology  and  thera- 
peutics^ and  also  from  the  point  of  view  of  their  history  and 
geography^  that  we  are  entitled  to  regard  them  as  modi- 
fications of  a  single  morbid  process ;  and  we  may  apply  to 
that  process  a  name  which  commits  us,  at  least,  to  no  theory, 
namely,  the  malarial  process. 

Not  many  of  the  forms  of  people^s  sickness  can  bo  followed 
with  80  certain  a  clue  as  the  malarial,  through  all  inter- 
mediate periods  up  to  the  first  beginnings  of  scientific  medi- 
cine, although  the  ancient  and  mediddval  chronicles,  medical 
and  other,  do  not  enable  us  to  estimate  the  extent  of  their 
epidemic  and  endemic  prevalence.  It  is,  indeed,  with  the 
epidemiological  records  of  the  sixteenth  century  that  the 
historical  research  begins;  and,  for  the  geographical  distri- 
bution of  malaria,  it  is  on  the  observations  published  since 
the  commencement  of  the  present  era  that  we  have  practi- 
cally to  depend.  Following  up  each  of  those  lines  of  in- 
quiry, we  come  to  recognise  in  the  malarial  process  a  form 
of  disease  which  hardly  any  other  of  the  acute  infective 
diseases  can  compare  with  in  respect  of  its  area  of  distribu- 
tion over  the  earth.  Covering  a  broad  zone  on  both  sides 
of  the  equator,  the  malarial  diseases  reach  their  maximum  of 
frequency  in  tropical  and  subtropical  regions.  They  continue 
to  be  endemic  for  some  distance  into  the  temperate  zone, 
with  diminishing  severity  and  frequency  towards  the  higher 
latitudes ;  in  epidemic  form  they  not  infrequently  appear  in 
jet  other  regions ;  and,  in  still  wider  diffusion  with  the 
character  of  a  pandemic,  also  beyond  their  indigenous 
latitudes. 
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The  geographical  distribution  of  the  malarial  diseases 
stands^  therefore^  in  a  certain  definite  relation  to  the  latitude ; 
andj  in  correspondence  with  that  principle  of  diffusion^  we 
shall  find  the  most  suitable  course  of  investigation  to  be  one 
proceeding  from  the  equator  to  the  poles. 


§  6o.  Geographical  Distbibution. 

Africa. — ^Pirst  and  foremost^  we  meet  with  one  of  the  most 
intense  malarial  regions  of  the  eastern  hemisphere  in  the 
tropical  part  of  the  continent  of  Africa  and  the  islands  adjoin- 
ing thereto.  In  the  basins  of  the  Senegal^  and  Oamhic?  the 
disease  is  enormously  frequent  and  malignant^  equally  on  the 
marshy  coasts  and  river  banks  and  in  the  relatively  dry 
regions  of  the  upper  river  basin.  Next^  over  the  whole 
Guinea  Ooas^  from  Sierra  Leone  down  to  Cape  Lopez^  but 
more  especially  in  the  basins  of  the  Niger^  (Benin  and  the 
Slave  Coast)  and  the  Ghiboon  ;^  and^  f urther^  on  the  coast  of 
Sierra  Leone/  the  Ivory^  and  Qold?  Coasts^  and  in  the  ad- 
joining islands  of  Fernando  Po'  and  St.  Thomas.^^ 

For  an  approziinate  estiinate  of  the  frequency  of  the  disease  in  these 
regions,  the  fact  may  suffice  that  among  15,469  negro  troops  located  in 
the  three  English  stations  of  G^ambia,  Sierra  Leone,  and  the  Gk>ld 
Coast  (including  Lagos)  during  1859-75,  there  occurred  4983  cases  of 
malarial  fever ;  or,  in  other  words,  33  per  cent,  of  the  troops  (native) 

^  The?enot,  p.  358,  Berville,  Leblanc,  Datroalaa,  p.  248,  Beal,  BoriuB  (I), 
Mondot,  p.  I  a,  Qanthier,  pp.  16,  18,  Chassaniol,  Barth^lemy-Benoit,]  Mah^, 
Chabbert,  Tbaly,  Boone  (I),  Serez,  Berenger-F&and,  L^nard,  Carbonnel,  Ver- 
dier,  Dadon,  Defant.  (The  particulars  of  tbese  and  all  sabsequent  references  will 
be  found  in  the  syllabus  of  the  literature  at  the  end  of  the  section). 

»  Roe,  Ritchie  (April),  p.  323,  Rey  (I). 

'  BrysoD,  Kehoe,  Daniell  (II),  p.  154,  Ritchie  (April),  p.  324  (May),  p.  402 
(June),  p.  5151  Heyne^  Lawson. 

«  Isoard,  Oldfield,  McWiUiam,  p.  180,  Pritchett,  Qidntin,  F^ris  (I). 

^  Touchard,  QrifPon  de  Belny,  Monnerot,  p.  14,  Bourse,  p.  38,  Rouvier, 
Abelin. 

•  Boyle  (I),  p.  123,  Oarke  (I),  Gore. 

7  Legrain,  Jubelain,  Gneignei],  Fom^,  Michel. 

>  Gk>rdon  (I),  Lneke,  Qardiner  in  *Brit  Army  Med.  Reports,'  v,  p.  323, 
Moriarty,  Michel. 

nleU  (II),  p.  154.  w  Id.  (II),  p.  189. 
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Boffered  firom  tlial  cliimie.    The  amoant  of  sickness  among  the  Euro- 
pean population  was  natarallj  muoh  {pneaicr. 

There  is  better  healtli  from  Cape  Lopez  downwards^  and 
along  the  Congo  Codst^  where  the  regions  of  moro  intense 
malaria  are  met  with  only  at  intorvalB^  as  in  the  swampy 
neighbourhood  of  Bengaela ;  ^  and  this  exemption  from  mala- 
rial disease  becomes  more  and  more  marked  the  nearer  we 
approach  the  Gape  of  Good  Hope^  which  itself  enjoys^  along 
with  8U  Helena,  an  almost  complete  immunity  from  the  en- 
demic fever.  The  same  exemption  obtained^  up  to  a  few 
years  ago^  in  the  islands  of  R6union^  and  Mauritius^^  situated 
within  the  tropics ;  but  since  1866^  centres  of  intense  malaria 
have  developed  in  these  colonies  under  the  circumstances  to 
be  afterwards  mentioned. 

Among  a  total  of  84,814  English  troops  maintained  at  the  Cape 
during  1818-36,  there  occorrcd  1633  cases  of  malarial  fever,  a  rate  of 
sickness  amounting  to  1  '9  per  cent. ;  but  by  far  the  larger  part  of  all 
these  cases  were  troops  from  India  or  China  (and  in  1867-75  from 
Mauritius)  in  whom  the  fever  had  recurred ;  in  the  7cai*8  when  there 
was  no  such  influx,  the  number  of  cases  was  exceedingly  small.  At 
St.  Helena  from  1859  ^  1869,  seven  cases  of  intermittent  fever 
were  observed  among  5463  English  troops.  In  the  Mauritius,  the 
number  of  admissions  for  malarial  fevers  in  1812-36  and  1859-66 
amounted  to  263,  or  o'4  per  cent.,  and  there  also  the  disease  occurred 
almost  exclusively  among  such  of  the  troops  as  had  been  transferred 
from  China  or  India  shortly  before;  but  in  the  period  from  1867  to 
1875,  or  after  the  disease  had  developed  in  the  island,  6970  admissions 
occurred  among  6084  men,  and  of  these  there  occurred,  in  the  first 
three  years  (1S67-69),  5048  admissions  among  3301  men.  Of  this 
frightful  epidemic,  further  particulars  in  the  sequel. 

A  second  great  malarial  region  of  the  African  ccmtinent  is 
formed  by  the  East  Coast  from  Dclagoa*  Bay  upwards  along 
the  littoral  of  Sofala,  Mozambique^  and  Zanzibar  ;^  the  trust- 
worthy accounts  of  travellers'  place  it  beyond  doubt  that  the 

>  Moreira,  Tnms,  Bastoe,  Ritchie,  (May)  p.  41 1,  Magyar  (I),  450,  Hagiot, 

*  Falkcnatoin,  in  hia  accomit  of  the  Lcmngo  Coast. 
3  Fricdel  (II),  p.  112,  Eg^. 

*  Barat,  BosBignofe,  Lacaze. 

^  Allan,  Tesaicr,  Monestier,  Bogera*  LabonU. 

^  Allan,  Boteler. 

«   lioqncte. 

^  Do  la  Pcyre,  Rnschenbcrger,  Semanne,  Lostolot-Bachoa^. 

9  Li?ing8tone,  Miller,  Fritaeb. 
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foci  of  malaria  there  extend  far  into  the  interior,  from  the  shores 
of  the  Zambesi,  Schire,  and  Bovnma,  and  beyond  Lake  Ngami 
to  the  northern  border  of  the  Kalahari  desert.  Not  less 
common  and  pernicious  is  the  disease  in  the  Comoros^  and  in 
Madagascar^  where  the  north-east  coast  only,  and  the 
mountainous  part  of  the  interior,  enjoy  more  favorable 
conditions  of  health.  The  extensive  plateau  of  Somali  Land, 
owing  to  its  generally  elevated  position,  the  dryness  of 
the  soil,  the  absence  of  swamps  on  its  thinly  wooded 
coast,  and  the  circumstances  of  its  climate,  probably  deserves 
the  character  for  comparative  healthiness  which  certain 
travellers  have  given  it.  Also  in  those  parts  of  Abyssinia^ 
that  are  subject  to  the  same  influences,  malarial  diseases 
occur  only  to  a  moderate  extent  and  of  a  relatively  benign 
type;  this  holds  good  for  the  strip  of  coast  (mostly 
narrow),  with  the  exception  of  a  few  marshy  points  such  as 
Massowah  (which  is  almost  uninhabitable  for  Europeans  on 
account  of  its  malaria),^  as  well  as  for  the  whole  west  coast 
of  the  Red  Sea  generally,^  and  it  holds  good  also  for  the  Abys- 
sinian highlands  ;  while  malarial  diseases  are  endemic  in 
their  most  pernicious  forms  in  the  narrow,  densely-wooded 
and  damp  river  valleys,  in  the  swampy  flats  of  Serae,  Lower 
Samen,  &c.,  as  well  as  on  the  shores  of  the  Takazz6  and 
of  Lake  Zuaie. 

The  countries  of  which  wo  have  just  been  speaking  form 
the  eastern  portion  of  a  third  great  malarial  region,  which 
extends  from  the  western  slopes  of  the  Abyssinian  highlands, 
across  Nuhia,^  and  a  great  part  of  the  Soudan  (as  much  of  it  as 
is  known),  and  through  the  marshy  flats  of  Kordofan  and 
Darfur  as  far  as  Lake  Tchad  (whose  shores  are  the  seat  of 
the  worst  kind  of  fever),  and  probably  beyond  it  as  far  as 
the  elevated  plains  to  the  west.  In  Nubia  the  chief  endemic 
seats  are  the  banks  of  the  two  arms  of  the  Nile,  more  ospe- 

^  Curtis,  p.  i6,  Datroalau,  p.  42,  Grenet,  Foncerv'mcs. 

-  Rochard,  Daolle,  Dutroulan,  p.  239,  Panou  de  Fagmoreaa,  Chabbert,  Vinsou 
(I),  Davidson,  Borius  (III),  Borchgrevink. 

'  Aubert-liocho,  llarris  (I),  iii,  165,  Pruner,  p. '356,  Courbon,  pp.  15 — 30, 
Martin. 

4  Blanc. 

'  Aubert-Boche,  Coalion. 

*  \eit,  Pruner,  p.  356,  Qricsinger,  Hartmaun  (I). 
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cially  Khartoum  situated  at  their  conflaeuce^  and  tbe  Nile 
valley  from  that  point  down  to  Dongola.  Then  comes  a 
region  free  from  malaria,  including  the  northern  parts  of  the 
Dongola  steppe  and  the  rocky  plateaus  of  that  country  as 
-well  as  Upper  Egypt,  and  the  greater  part  of  Middle  Eijijpt ;  ^ 
that  again  is  succeeded  by  a  malarial  zone  which  includes 
the  low-lying  province  of  Fayoum  in  direct  connexion  with 
the  Nile  valley^  and  follows  the  river  from  Cairo  to  the  shores 
of  the  Mediterranean,  becoming  broader  as  it  advances  north- 
wards, and  extending  more  particularly  over  as  much  of 
Lower  Egypt  as  is  watered  by  the  Nile. 

In  Tripoli  the  basin-shaped  province  of  Fezzan,  abounding 
in  salt  lakes^  together  with  the  oases,  is  stated  to  bo  the  seat 
of  pernicious  endemic  malarial  diseases ;  in  Tunii^  also  they 
are  prevalent  under  the  same  circumstances.  Finally,  we 
meet  with  a  very  extensive  region  of  malaria  on  African  soil 
in  Algiers.^  The  coast  zone  is  here  the  headquarters  of  the 
disease.  Among  particular  coast  localities  there  are :  in  the 
Province  of  Constantine, — Bona,  l^hilipix)ville,  and  Gigelhy ; 
in  the  Province  of  Alger, — the  ])Iain  of  Mctidja,  Alger, 
Blidah,  Koloah  and  Tones  ;  in  the  Province  of  Oran, — Mosta- 
ganem,  Oran,  Aiu-Temouchen,  and  others.  But  malarial 
diseases  are  also  widely  spread  on  the  uplands  of  the  Greater 
and  Lesser  Atlas,  on  the  banks  of  the  Seybus,  in  Con- 
stantine, Setif,  Batna  (Province  of  Constantino),*  in  Medeah, 
Milianah,  Tcnict-el-Had  (Alger)  ,^  Tiaret,  Mascara,  Sidi-bel- 
Abbes,  Saida,  Tlemcen  (Province  of  Oran),°  and  in  many 
oases  of  the  Great  Desert,  such  as  Biskara,  Tuggurt,^ 
Onaregla,**  and  Lagouat.^  From  those  disease-centres,  we 
pass  to  the  great  malarial  region  of  the  Soudan.  According 
to  an  approximate  calculation,  the  yearly  number  of  admis- 

1  lb. 

'  Ferrini,  p.  201. 

'  Maillot,  p.  265,  Perior,  Fumari,  Lavonni  (I),  Lau^g,  Jac*qaot  (I),  Espanet, 
Ucauncz,  Ucrtberand  (I,  11),  Cuttoloap  (I),  llaspel  (II),  p.  151,  Annaud  (I), 
p.  64,  Philippe,  Lcclerc,  Hortrand,  Gaaclier  (I,  II). 

Worms,  Guyoii  (1),  Autouiui  (I,  11),  Guudiiicau,  Come,  Budic,  Quesnoy, 
MoDclict. 

'  Villctte,  Bertlicraud  (III).  Fiuot,  Duraiul,  Laverau  (II),  Suriziat,  Cluudot. 

^  Quyon  (II),  Marseillbaii,  Catubay,  Froussart,  Soulier  et  Jacquot. 

'  Aadct.  ^  Crcissel.  ^  liacbou. 
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sions  for  malarial  diseases  among  the  French  troops  in 
Algiers  amounts  to  about  one  half  of  the  admissions  for  all 
diseases  whatsoever  occurring  among  them. 

Asia. — ^We  come  next  to  the  malarial  regions  of  the 
tropical  and  sub-tropical  parts  of  the  Asiatic  continent  and 
the  islands  belonging  thereto.  Among  these  Arabia^ 
takes  a  prominent  place.  In  contrast  to  the  western  shore 
of  the  Bed  Sea^  which  is  little  infested  by  malaria^  there  is 
a  region  of  very  considerable  malaria  in  the  flat  marshy  strip 
of  coast  of  the  Hedjah  (especially  at  Jeddah  and  Yombo)/ 
and  in  Yemen^  from  Jisan  downwards  to  Mocha.  Aden^ 
situated  at  the  southern  extremity  of  this  coast^  is  free  from 
endemic  malarial  fever  ;^  and,  from  the  accounts  of  tntvellers, 
the  sandy  plateau  of  the  interior  should  also  enjoy  favorable 
sanitary  conditions.  On  the  other  hand,  the  disease  prevails 
in  its  worst  forms  on  the  south  coast,  especially  in  Muscat/ 
along  the  marshy  shores  of  the  Persian  Gulf  and  the  adjoin- 
ing islands  (as  at  Bassadnr  in  the  island  of  Eashin^),  as 
well  as  in  a  wide-spread  endemic  in  the  valleys  of  the 
Euphrates  and  Tigris  from  their  mouths  upwards  throughout 
Mesopotamia.^ 

In  Syridf  we  meet  with  extensive  regions  of  malaria  in 
the  damp  valleys  of  the  Lebanon  (equally  in  the  valley  of 
Beka,  situated  at  a  height  of  1200  metres,  and  in  the  valley 
of  the  Jordan  near  the  Dead  Sea) ;  further,  at  Jerusalem,^ 
Damascus,  Aleppo,^  and  other  inland  places,  but  especially 
in  the  coast  localities,  in  Gkiza,  and  up  the  coast  to  Jaffa^ 
Tyre,  Sidon,    Beyrout,^®  Tripolis,  Acre,    and    Skanderoum. 

^  Aabert-Bocbe^  Praner,  p.  356,  Palgrave. 

*  Coarbon,  p.  67. 

'  HowiBon,  Conrbon,  p.  59.  From  1S63  to  1868  and  from  1871  to  1872  there 
occurred  among  a  total  of  5219  English  troops  at  Aden,  374  admissions  for 
mftlM-ial  fever;  at  least  100  of  these  have  to  be  deducted  as  belonging  to  a  regi- 
ment moved  from  Bombay,  so  that  the  rate  of  malarial  sickness  in  Aden  itself 
amounted  to  about  5  per  cent,  of  the  garrison. 

^  Lockwood,  Evatt. 

*  Rozario. 

*  Floyd,  Wagner  (I),  Hyslop. 

^  Pttmer,  p.  356,  Kichardson  (I),  Kafalowitsch,  Rigler  (II),  p.  3;  6,  Wortabet* 
"  Tobler,  p.  3?,  London. 
»  Guys,  p.  63. 
>•  Yates. 
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From  these  centres  the  malarial  region  extends  to  the  soil  of 
Aria  Minar^  from  Adana  and  Tarsus  along  its  south  and 
wesfc  coasts  (including  Smyrna),^  the  marshy  banks  of  the 
Scamander^  the  plain  of  Troj,^  and  along  the  coast  of  the 
Black  Sea,  from  Sinope,  around  the  Gulf  of  Iskimio  and 
Broassa  to  the  Dardanelles.  The  accounts  of  trayellers  are 
too  slight  to  enable  us  to  say  how  far  inland  the  disease  is 
endemic. 

The  table  land  of  Armenia,'^  with  the  exception  of  a  few 
points,  and  the  central  mountainous  region  of  Transcaucasia 
(Grosia)*  are  little  subject  to  endemic  malaria ;  on  the  other 
hand,  it  is  prevalent  to  a  great  extent  on  the  marshy  steppe 
of  the  Kuban,  in  the  damp  valleys  opening  towards  the 
Black  Sea,  on  the  banks  of  the  Terek,  especially  in  the 
neighbourhood  of  Kisljar,  at  low-lying  places  in  Dagestan, 
but  in  its  very  worst  forms  in  the  valleys  of  Abcliasia, 
Mingrelia,  Guria,  and  Imerctia,  in  the  valley  of  Alasan,  on 
the  Mngan  steppe,  on  the  banks  of  the  Kura  as  far  as 
Lenkoran,  as  well  as  in  the  plain  watered  by  the  Araxcs. 
From  that  point  the  malarial  region  extends  along  the 
marshy  shores  of  the  Caspian  to  Persia,^  whore  endemic 
malaria  is  met  with  in  the  provinces  of  Ghilau  and  Mazcn- 
deran  (Asterabad),  in  the  valleys  of  the  Attrek  and  Gurgan 
opening  towards  Turkoman  territory,  at  several  points  on 
the  plateau  of  Teheran,  but  of  the  most  pernicious  kind  on 
the  shores  of  the  Persian  Gulf,  especially  in  Bushire.^ 

Among  the  more  considerable  malarial  regions  of  the 
continent  of  Asia  we  have  to  include  Bcloochistan  and  Afghan^ 
istan;^  the  endemic  fever  is  met  with  in  these  countries 
equally  on  the  swampy  coast  margins,  as  in  Seistan  abound- 
ing in  salt  marshes,  in  the  lofty  and  dry  Kelat,  in  the 
marshy  plain  of  Dcdar,  and  in  the  Bolan  and  Kandge  Passes 

'  Black  (IT),  Roosor,  p.  31,  Thirk,  Prunor,  p.  356,  Iliglcr  (II),  p.  376,  West. 

*  Clarke  (II). 

«  Virchow  (II). 

*  Wagner  (I). 

*  Hirtz'ms,  Mironow,  Tschctyrkiii,  Rclnbardt  (I),  Kapntscbinski,  Popoff,  Moro- 
iclikin,  Krcbcl,  Liebau. 

«  BoU,  Polack. 
7  Miller,  Evatt. 

*  Ilnnter  (I),  Thornton,  Hartbill,  Cook. 
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branching  from  it,  and,  further,  in  Kandahar  and  in  the 
mountain  valleys  of  Cabul  and  Jelalabad.  The  last  of  these 
joins  on  to  the  great  malarial  region  which  extends  over  the 
northern  plain  of  Hindostan,  from  the  Punjaub  through 
Sind  and  part  of  the  Bombay  Presidency,  the  North- West 
Provinces  and  Bengal,  corresponding  respectively  to  the 
basins  of  the  Indus  and  Ganges. 

To  estimate  the  amount  of  malarial  disease  in  the  several 
great  territorial  divisions  of  India,  the  following  statistics, 
gathered  from  the  returns  of  sickness  among  the  British 
troops  (Europeans)  quartered  in  them,  will  afford  a  suflScient 
basis  :^ 


Table  of  Admissions  for  Malarial  Fever  among  European 

Troops  in  India. 


Presidency. 

Yean. 

Total  number  of 
Troops. 

Admissions  for 
Malarial  Fevers. 

Per- 
centagc. 

Bengal  (including  ") 
North  West  Pro-  [ 
vinces)         .        .  J 

Bombay     . 

Madras 

1847-1854' 

and 
i860— 1875 
i860— 1875 
i860— 1875 

[     752,419 

176,706 
181,695 

350*279 

81,123 
35,686 

466 

45*9 
141 

1,110,820 

457»o88 

411 

While,  therefore,  the  average  sickness  from  malarial  fevers 
Among  European  troops  in  India  amounts  to  41  per  cent.,  it 
is  as  high  as  46*6  in  Bengal  and  the  North-Wcst  Provinces, 
and  as  low  as  14*1  in  the  Madras  Presidency,  and  it  almost 
reaches  the  former  figure  in  the  Presidency  of  Bombay. 
Calculated  on  the  total  admissions  for  all  forms  of  sickness, 
malarial  fevers  amount  to  61  per  cent,  in  the  Bombay 
Presidency,  55  per  cent,  in  Bengal  and  the  North- West 
Provinces,  and  35  per  cent,  in  the  Presidency  of  Madras.' 

*  The  tiiblcs  are  compiled  from  the  'Army  Medical  Reports,'  published 
annaally  by  the  English  Government;  in  making  use  of  these  reports  I  have 
jcxercised  the  greatest  caution,  aud  have  disregarded  the  earlier  of  ihem,  which 
are  less  reliable. 

'  Compiled  by  Macpberson,  in  the  '  Indian  Aunals  of  Med./  1858^  Jan.,  ix, 
p.  227. 

*  Day,  ib.,  i85<|»  Jan.,  zi,  p.  7a.    For  the  dUtribniloii  of  malarial  diaeam 
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This  enormous  amonnt  of  miliaria!  disease  ia  the  North- 
West   Provinces^  and  in    the   Presidencies  of    Bengal    and 
Bombay  is  chiefly  attributable  to  the  endemic  prevalence  of 
the  disease  in  the  basin  of  the  Indus^  where  the  disease  is 
met  with  over  a  vast  area  in  highly  pernicious  forms^  both  in 
the  upper  part  of  the  river   system^  Peshawnr^  Cashmere, 
and  the  Punjauh^  and  in  the  State  of  Sind^  belonging  to- 
the  lower  basin.     The  disease  occurs  to  a  moderate  extent 
on  the  dry  sandy  soil  of   Cutch/  while  a  region  of  intense 
malaria  is  formed  by  the  jungle-covered  and  swampy  plain 
of  Guzerdt.'     Proceeding  eastwards  we  find  malaria  endemic 
on  the  hilly  plain  of  Maiwar/  which  is  free  from  marshes^ 
and  in  Malwa ;  while  it  is  in  general  more  rarely  met  with 
on  the  barren  sandy  soil  of  the  Rajpoot  States.     A  focus  of 
very  intense  malaria  is    mefc  with^   ^R^ioj   in  the  swampy 
slope  which  extends^  under  the  name  of  the  Terai,  along  the 
southern   base  of  the  Himalaya^  through  the  provinces  of 
Garhwfd  and    Kumaon^  and   the  State  of   Nepaul^   to   the- 
borders  of  Lower  BengaP  and   far  into  the  valley  of  the 
Ganges.     In  the  upper  regions  of  the  Gttngetic  valley  itself,. 
such  as  the  districts  of  Bohilkund,  Allahabad,  Sirhind^  and 
Oade,  the  endemic  foci  of  malaria  are  loss  frequent^*  although 
severe  epidemics  of  malarial  fever  have  often  occurred.     On 
the   Ganges  the  malarial  region  proper  begins  at  Benares^ 
where  the  flat  river-banks  are  exposed  to  annual  inundations^ 
and  it  extends  thence  through  the  eastern  part  of  the  North- 
West  Provinces  (the  fruitful  valley  of  Tirhoot^^),  and  through 
Lower  Bengal/^  where,  next  to   the  delta  formed  by  the 
Hoogly*'  and  Ganges,  the  chief  seats  of  the  disease  are  the 
marshy  province  of  Orissa^^  the  richly-watered  plain  (marshy 

throaglioDt  India  in  general  see  Henderson  (I),  Gricrson,  Anneslcy,  pp.  ^^^  513^ 
Morehead  (I),  p.  20,  and  Milroy. 

*  Murray  (III).  *  Kinnia.  »  Moorcroft. 
^  Lord,  Don,  InglU  (II),  Campbell,  Collier,  Kiunis. 

'  Winchester,  Moore,  Kinnis. 

*  Gibson  (I),  InglU  (I),  Jackson  (I). 

^  Ewart.  ^  Curran. 

*  McGregor,  pp.  15,  245,  Jackson  (II). 
w  Evans  (I),  Tytler. 

"  Martin,  Twining  (II),  p.    250,  Macplierson  (I,  11),  Fleming,  'Army  Med. 
Rep.,'  1861,  p.  216,  Forbes  (I),  Goodcve  (I). 
'*  Saihcrland.  ^^  Sterling,  Shortt  (I). 
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in  its  northern  parts)  wluch  descends  between  the  Gtmges 
and  Burhampootra  from  the  slopes  of  the  Himalaya  to  the 
•coast,  and  the  flat  swampy  banks  of  the  Burhampootra  in 
the  upper  part  of  its  course  where  it  traverses  the  State  of 
Assam} 

A  point  of  especial  interest  for  the  history  of  malarial 
disease  in  India  is  raised  by  its  endemic  occurreuce  on  the 
table-land  of  the  Beccan?  These  fevers  occur  even  in  the 
mountainous  countries  of  Chota  Nagpore  and  (xondwanaj 
sloping  on  the  east  towards  Orissa  and  on  the  west  joining 
on  to  the  Yindhya  mountains,  and  there  forming  the  boun- 
dary between  the  Deccan  and  the  plain  of  Hindostan ;  and 
it  is  not  only  in  the  alluvial  valleys,  covered  with  jangle 
vegetation,  or  in  the  swampy  valleys,  that  the  fevers  occur, 
but  also,  under  the  name  of  "  hill-fever,''^  on  the  absolutely 
dry  soil  of  elevated  points.  It  is  those  very  hill-fevers  that 
make  up  the  greater  part  of  the  endemic  malaria  of  the 
Madras  Presidency  ^  The  coast  belt  of  that  Presidency,  per- 
fectly flat,  and  for  the  most  part  sandy  and  scantily  watered, 
is  the  part  least  affected,  the  disease  being  met  with  only  at 
several  scattered  points,  Masulipatam,'^  Nellore,  Madras/ 
Pondicherry,'^  Tranquebar,®  and  other  places  on  the  Coro- 
mandel  coast,  where  artificial  irrigation,  canals,  or  jungle 
plantations  exert  an  influence  special  to  the  locality.  It  is 
the  mountain  region  that  here  forms  the  proper  habitat  of 
the  malarial  diseases,  particularly  the  hilly  zone  of  the 
Northern  Gircars^  and  the  table-lands  of  Bellary  and 
Mysore^^  with  the  notorious  fever-bed  of  Seringapatam.^^  In 
the  southern  division  of  the  Pesidency  the  habitat  of  malaria 
is  in  the  deep  valleys,  damp  and  covered  with  rice-fields  or 
jungle,  in  the  districts  of  Trichinopoly,  Dindigul,  Madura 
and  Palamacotta,  beyond  which  the  endemic  foci  of  malaria 
stretch  far  up  into  the  hills.     The  Malabar  Coast  and  all 

'  Leslie,  McCosh.  *  Staples,  Hannah. 

'  Breton  (I),  Dunbar,  Goodevc  (II),  Hughes  and  Anderson,  Godfrey. 

*  Geddes  (II),  p.  87  ff,  Balfour,  Day  (III),  p.  74. 

*  Murray  (I),  Geddes,  1.  c.  «  Cornish  (July),  p.  H^,  Shortt. 
'  HuiUet.                                                    »  Ruhde. 

»  Wright  (I).  Macdonnell,  Heyne,  Smith  (I), 
w  Eyre,  Day  (I),  1856,  April,  p.  571 5  1858,  Jan.,  p.  55. 
"  Niooll,  Geddes  (I). 


KALABIAL  DISEASES.  207 

the  western  littoral  belongiDg  to  the  Bombay  Presidency^ 
is  much  more  unhealthy  than  the  east  coast.  Here  also 
there  is  only  a  narrow  margin  of  plain^  but  it  is  richly 
watered^  abounding  in  woods  and  brackish  lakes^  marshy  in 
partj  or  subject  to  periodical  inundations^  and  therefore 
extensively  malarious  except  at  the  more  elevated  and  dry 
localities,  such  as  CananorCj  Tellicherry,  and  Calicut. 
Among  the  most  important  malarious  regions  of  this  zone 
are  Mangalore,  and  the  broad  littoral  territory  of  Candeisl? 
at  the  mouth  of  the  Tapti ;  but  the  disease  is  met  with 
besides  among  the  hills  and  valleys  of  the  Western  Ohais^ 
from  BalgsLm^  upwards  through  the  territories  of  Savant- 
Warri,*  Kolapore,*  Rutnagherry,''  Sattara,^  and  Poena,'  to 
Ahmednuggar  and  Aurungabad.^^ 

Among  Asiatic  countries  in  which  malaria  is  severe  we 
have  further  to  include  Ceylon}^  The  disease  in  that  island 
is  endemic  not  only  on  the  coast,  but  also  in  the  mountainous 
regions  of  the  interior,  even  at  Njuwera  EUija,  situated  at  a 
height  of  2000  metres  [6000  feetj.  Another  malarious 
territory  is  formed  by  the  richly- watered  plains  and  the  hilly 
countries  of  Lower  India,  where  the  fevers  occur  endemically 
in  their  severest  forms  in  Chittagoiig^^  and  Araccan^^  in  the 
upper  and  lower  basins  of  the  Irawaddy  {Burma  and  Pegu),^* 
at  the  mouth  of  the  Sal  wen  {Moulmein  and  Martdban),^^  in 
Malacca}^  and  the  neighbouring  islands,  in  the  lower  valley 
of  the  Mcnam,  especially  at  Bangkok,  and  in  the  plains  of 
Siam  and  Cochin  China^'^  abundantly  watered  by  the  Cam- 
bodia and  Saigon  rivers.  Endemic  foci  of  malaria  aro  met 
with  also  in  wido  distribution  throughout  the  Indian  Archi- 
pela^go,^^  ospocially  in  tho  Nicohars^^  on  the  western  and 
southern  coasts  of  Sumatra^  (particularly  Singkel,  one  of 

^  Kinnii,  Araott,  Report  in  '  Bombaj  Med.  Transact.,'  n.  s.,  vii,  p.  252. 
a  WUliamson  (I).  >  Gibson  (II).  *  Inglis  (I),  Waller. 

*  Kearney.  ^  Brongbton.  '  Crespigny. 

8  Yonng  (I).  »  Gibson  (II).  '»  Young  (II). 

1^  Marshal  (I),  Cimoron.       '*  Macdongall,  Beatson.       ^  Barnard,  Stovenson. 
»*  Walsh,  Dawson  (I),  Murchison,  Stewart.  ^  Day  (IV). 

"  Ward  and  Grant. 

*7  Richaud,  Fournicr,  Olivier,  p.  55,  Thil,  p.  18,  Veillard,  Bernard,  Morani, 
Dangny,  Breton  (II),  Jacquet. 
"  Heymann,  Popp,  v.  Lecnt  (I).        *•  Fontatio,  p.  57,  Stoen-Billc,  i,  244, 
»  ▼.  Lecnt  (IV). 
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the  unhealthiest  places  in  the  tropics^  Padang  and  the  Bav 
of  Pulo),  in  Banha}  and  the  small  islands  near  it,  in  Java^ 
especially  its  northern  and  western  coasts  (Batavia,  Onrust, 
Biutenzorg,®  Samarang,*  Sourabaya,  Madura,  and  Banjn- 
wangi*),  in  Bali,  in  Borneo,  especially  on  the  east  and  south* 
coasts,  and  to  a  lesser  extent  on  the  west,^  on  the  east  coast 
of  Celebes  and  in  the  Moluccas,  particularly  Amboina, 
where  a  focus  of  intense  malaria  has  developed  in  more 
recent  times  ;^  the  Andaman  Islands  belong  also  to  the 
malarious  spots  of  this  part  of  the  world.^  On  the  other 
hand,  we  have  to  note  certain  points  which  enjoy  a  compara- 
tive immunity  from  malarial  fever ;  such  as  the  north  coast 
of  Celebes  (Macassar  and  Kema),  Ternato^^  the  fiat  banks  of 
the  Palembang  in  Sumatra,  the  archipelago  of  RiouW" 
Lvngga^^  and  Manilla}^ 

Australasia  and  the  Pacific, — ^An  extremely  interesting 
contrast  to  this  wide  prevalence  of  endemic  malarial  disease 
in  India  and  the  Indian  Archipelago  is  afforded  by  the  state 
of  matters  in  the  Australian  Continent  and  throughout  Poly- 
nesia. Truly  endemic  seats  of  malaria  are  met  with  there 
on  the  coast  of  New  Guinea,  according  to  the  accounts  of 
Dutch  physicians,  but  nowhere  else.  Cases  of  malarial  fever 
are  said  to  have  been  often  observed  also  in  some  of  the  small 
island-groups,  such  as  the  New  Hebrides,^^  and  the  Tonga 
Qroup}^  The  continent  of  Australia^^  again,  so  far  as 
it  has  been  hitherto  settled  by  Europeans,  particularly 
its  southern  and  eastern  coasts,  with  Tasmania^^  enjoys 
an  almost  absolute  immunity  from  those  diseases ;  and 
that  applies  also  to  New  Zealand^'^  according  to  the  unani- 
mous reports  of  observers,  as  well  as  to  New  Caledonia,^^ 
and    the    Fiji,^^    Samoa,^    Wallis,^^    Society,^    Gambier,^ 

*  Hollander.  •  Engolbronner,  Pecqueur,  p.  33,  »  Swaving. 

*  In  'Arch,  do  m^.  nav./  1868,  Dec,  p.  406. 

*  lb.,  1868,  Feb.,  p.  85.  •  V.  Leent  (II).  '  Reeder. 
^  Epp,  Lecocq,  v.  Hattcm  (I,  II).              '  Hodder. 

'»  V.  Ewyk,  V.  Hattem  (III).  "  v.  Overbeck.  ^"  Taulier. 

'3  Bennet  (I),  De  Rochas,  p.  15.  "  Wilkes  (III),  p.  32. 

>*  Richardson  (II),  Bourse  (11).  "  Dempster  (I),  Scott,  Hall. 

^7  Johnson,  Thomson  (I),  Bourse. 

w  Vinson  (II),  p.  16,  Do  Roclias,  p.  15,  Bonrgarel,  Charlopin,  p.  16. 

'•  Messer.  ^  Tnmer,  Wilkes.  **  Raynaud.  "  Datronlan,  p.  56. 

*>  Account  in  the  'Arch,  de  m6d.  nav.,  1876,  July,  p.  12. 


MATiARIAL   DISEASES.  209 

-and  Hawaiian  Islaiuls}  Branet^  who  lived  for  five  years  in 
various  parts  of  Oceania^  states  that  lie  did  not  observe  a 
single  case  of  malarial  fever  daring  that  period.  The  ex- 
-emption  from  malarial  diseases  of  Australia  and  Oceania 
4i£Eord8  some  important  indications  for  arriving  at  the  patho- 
genesis^ and  I  shall  return  to  them  in  the  farther  coarse  of 
these  inquiries. 

We  find  the  statements  here  made  to  be  confirmed^  for  seyeral  of  the 
above-named  places,  by  the  statistics  of  sickness  among  the  British 
troops  in  the  Australian  Colonies  and  in  Nevr  Zealand.  Among  6786 
Emopean  troops  in  Australia  from  1859  to  1866  there  were  31  cases  of 
maJarial  fever;  and  among  43,578  troops  in  New  Zealand  over  the 
same  period,  there  were  181  cases.  But  those  cases  occurred  only 
among  bodies  of  troops  who  had  been  brought  direct  from  India* 
and  had  doubtless  acquired  the  fever  there.  For  the  years  1867-69,  25 
eases  were  observed  among  4491  European  troops  in  Australia  and 
New  Zealand,  and  a  single  case  among  3302  black  troops. 

China  and  Japan, — Tho  last  malarial  rogion  on  the  conti- 
nent of  Asia^  and  ono  of  tho  most  intense^  is  met  with  in 
the  tropical  and  subtropical  parts  of  Ohina}  Not  only  aro 
there  foci  of  malaria  on  the  coast,  among  which  Macao,  Hong 
Eong/  Canton  and  neighbourhood,  Tai  Wan  (Formosa),  Chee- 
Foo/  Shanghai,^  Chusan,  and  Tien  Tsin  may  be  mentioned 
as  especially  unhealthy,  but  they  exist  also  in  the  interior, 
where,  as  Wilson  states,  tho  disease  occurs  along  tho  course 
of  tbe  rivers  as  extensively  and  in  as  severe  forms  as  on  the 
coast,  and  where,  as  he  adds,  it  exerts  an  influence  more 
pernicious  than  in  the  malarial  regions  of  India.  Moro 
particular  accounts  of  this  endemic  prevalence  of  severo 
malaria  in  the  interior  of  China  have  not  come  to  my  know- 
ledge, except  for  Pekin,  and  more  especially  for  its  vicinity." 
Pernicious  malarial  fevers  are  said  to  be  met  with  besides 
•on  the  coast  of  Oorea  and  in  the  southern  parts  of  Man- 
chooria,  particularly  Fungkiaug.^  On  tho  other  hand,  in 
the  Russian  settlement  on  tho  island  of  Yladivostock  (43*6^ 
N.),  it  is  stated  by  Maurin  (following  Dr.  Aloproff,  the  Russian 

*  Chapin,  Qiilick,  Lo  Roy  de  Moricourt  (I). 

*  Wilson  (I),  pp.  20,  49,  123,  130,  Lc  Koy  (II),  Qordon  (II),  Rochcfort,  Dud- 
•Scon,  Durand-Fardel. 

'  Macpber«on(IIl).  Dill,  Smart.  ■•  Rocbofort. 

*  Dabarqaoy,  Ilcaderdon.  ^  Moraclie,  Uocbeforb.  '  Watson. 
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pfaynician  of  the  station)  that  no  case  of  malarial   fever  liad 
occurred  wiiUn  a  period  of  five  years. 

From  1859  to  1866,  amcmg  20^58  British  troops  (Enropeaiis)  statioiied 
at  Chinese  ports,  there  occurred  11,620  esses  of  mslsrisl  sickness,  or 
55'7  per  cent. ;  in  the  years  following,  from  1867  to  1S75,  the  propor- 
tion of  malsrial  sickness  was  2203  among  7584  Enropesn  troops,  or 
nesrly  29  per  cent.,  and  among  black  troops  1687  out  of  4366  men,  or 
38  per  cent,  of  the  effective  force. 

As  to  the  endemic  ocenrrence  of  malarial  fevers  in  Japan, 
there  arc  merely  occasional  notices  from  Nagasaki^^  Yoko- 
hama^' and  Jcddo/  and  more  particularly  from  the  islands 
of  Sikokf  and  Kiushin^  sitnated  in  the  south ;  but  it  would 
appear  that  the  disease  occurs  only  to  a  moderate  extent 
and  in  its  milder  forms. 

Among  3067  British  troops  stationed  at  Japanese  ports  from  1864 
to  1867,  536  cases  of  malarial  fever  were  observed,  bnt  almost  all  of 
them  among  troops  that  had  come  from  China ;  in  the  years  from  1868 
to  187 1  the  number  of  admissions  for  malarial  fever  fell  to  22  among 
2476  men. 

Respecting  other  countries  on  the  continent  of  Asia  situ- 
ated within  temperate  or  cold  latitudes^  there  are  only  a  few 
references  to  the  occurrence  of  malarial  diseases  at  certain 
places  in  Siberia,  such  as  the  mines  of  Smeinogorsk  (51*9^ 
N.,  district  of  Koliiwon),*  Barnaul,*  and  the  Barabinsky 
SteppOj  which  abounds  in  marshes  and  salt  lakes.' 

Europe, — Prom  the  point  last  mentioned,  which  joins  on 
directly  to  the  Kirghiz  Steppe,  we  pass  to  European  soil  by 
way  of  Russia  in  Europe,  and  therewith  enter  upon  a  wide 
region  of  malaria,  which  extends  from  the  Steppes  of  Asia 
to  tho  Steppe  lands  of  the  Caspian,  follows  the  course  of  the 
Volga  through  Astrakhan,^  and  includes  the  central  Caucasian 
plain  and  the  countries  bordering  the  Black  Sea  on  the 
north,  Taurida,^  the  Crimea,  with  the  notorious  valley  of 
Inkormann,*  Ohrrson,^^  and  Bessarahia,^^  the  basins  of  the 
Dnieper  and  Dniester,  as  far  as  Ekaterinoslav,^^  tjie  Ukraine,^ 
and  Volhifnia,^^  tis  well  as  MohJavia,  Wallachia,  Bulgaria,  and 

*  Frifdol  (I),  p.  34.  •  Dnburquoy,  p.  1 7.  '  Wernich,  Maget. 

*  R*!*  •  Goblcr.  •  Woskeaenskj. 
'  Hc^mnann,  Mfj«r«ukn.  "  MiUmnscn.  *  Hnnrieh. 

^  Andnj^wtky,  "  Tcharnkowsky,  Heine.    '*  Sacbt. 

^  WiJtor  (IX  Ba1c«k<vf,  Gattceir.  ^  Tcbmnikowsky. 
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Hungary,  forming  the  Danabian  basin.  The  malarial  fevers 
prevalent  thronghout  this  great  territory  are  well  known 
nnder  the  varions  names  of  Dacian^  Taurian,  Crimean^  Wal- 
lachian^  and  Hungarian  fever^  and  they  have  been  long  of 
evil  repute ;  even  at  the  present  day  they  may  be  mot  with 
thronghout  many  of  the  above-named  regions  in  their  old 
pernicious  form.  A  second  and  loss  important  malarial 
region  of  Russia  extends  from  Volhynia  across  the  marshy 
level  of  Western  Russia;^  and  there  aro  still  other  and 
smaller  foci  of  endemic  malaria  in  Tula^'  in  Jaroslav  '  (sub- 
ject to  periodical  inundations  of  the  Volga),  in  Orenburg,* 
Samara,*  Elasan,'  at  a  number  of  places  in  the  Baltic  Pro- 
vinces of  Bussia,  and  in  the  Government  of  Novgorod  where 
lakes  and  marshes  abound.^  The  last  mentioned  mav  be 
reckoned  the  most  northerly  point  in  Russia  to  which 
endemic  malarial  disease  extends.  Coming  to  Poland^  I 
find  more  particular  accounts  of  endemic  malaria  only  for  the 
Government  of  Augustowo,^  which  has  very  numerous  lakes. 
In  Oalidc?  also,  we  find  endemic  foci  of  malaria  in  only  a 
few  of  the  smaller  districts,  especially  in  the  hilly  northern 
part  of  the  country,  covered  with  marshes  and  ponds,  the 
department  of  Cracow,  and  the  circles  of  Wadowice,  Zolkiewo, 
and  Zloczow  (Brody) ;  while  the  southern  part  of  the  country, 
rising  in  terraces  towards  the  Carpathians,  is  little  affected  by 
the  disease.  A  like  exemption  from  malarial  disease  is  enjoyed 
by  the  southern  slopes  of  the  Carpathians.  It  is  when  we 
descend  into  the  plain  that  we  come  upon  one  of  the  largest 
and  most  notorious  malarial  regions  of  Earope,  following  the 
course  of  the  Danube  and  its  tributaries  from  the  plain  of 
Lower  Austria,  extending  on  both  sides  of  the  river  over  a 
great  part  of  Hungary,  through  the  low  country  of  Slavonia 
and  Croatia,  as  well  as  through  the  Banat,  Syrmia,  and  the 
Danubian  Principalities,  and  joining  on  directly,  as  we  have 
seen,  to  the  great  malarial  region  of  Southern  Bussia.  This 
area  begins  with  the  great  Danubian  plain  of  Lower  Austriay 
extending  from  Krems  along  the  river  banks  to  Komneuburg, 
and  thence,  widenii^g  out  considerably  and  taking  the  name 

*  Qonki,  p.  12.        •  Koch.  '  ScboWin. 

^  Majdell.  ^  Uckc,  p.  150.        ^  Erdmann,  pp.  150,  250,  Blosfeld. 

'  Bardowsky.  ^  Gorski,  p.  11.       ^  Schultes,  Seidel,  Wawcliauer,  Wober. 
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of  Marchfeld,  to  the  Hungarian  frontier.^  There  it  unites 
with  the  lesser  plain  of  Hungary,  a  flat  country  covered  with 
lakes  and  extensive  niarsaes,  and  equally  subject  to  endemic 
malaria;  on  the  south  it  is  bounded  by  the  Bakonyan 
Forest,  itself  the  seat  of  an  endemic  malaria,  while  on  the 
nearer  side  it  is  continued  in  one  direction  through  the 
counties  of  Tolna  and  Barany,^  as  far  as  the  marshy  shores 
of  Lake  Platen,  and  in  another  direction  it  merges  with  the 
great  plain  of  Hungary.  That  plain  is  bounded  on  the  east 
by  the  metal  mountains  of  Transylvania,  on  the  north  by 
the  slopes  of  the  Carpathians,  and  on  the  west  by  the 
Danube ;  it  is  traversed  by  the  Theiss  and  its  tributaries 
and  covered  by  extensive  swamps,  and  has  long  been  noted 
for  the  prevalence  of  pernicious  malarial  sickness,  the  Dacian 
or  Pannonian  fever  of  history.* 

Malaria  is  widely  endemic  under  the  same  circumstancc3 
in  the  marshy  regions  of  Croatia^  in  the  Danubian  plain  and 
in  the  damp  valleys  of  Servia  and  Montenegro,^  in  the  Banat, 
and  in  Syrmia  (valley  of  the  Save),  where  the  annual  sickness 
in  several  of  the  districts  most  infested  by  the  disease 
appears  to  reach  as  high  as  SO  per  cent,  of  the  population, 
while  many  low-lying  places  are  scarcely  habitable  ;^  further, 
in  the  river  valleys  of  Walla^hia  (especially  the  Dobrudscha) 
and  of  Bulgaria,  and  in  the  marshy  plains  and  valleys  of 
Moldavia.^  In  many  of  the  countries  here  mentioned  the 
malarial  diseases  make  themselves  felt  far  up  into  the 
mountainous  districts. 

In  the  Balkan  Peninsula  we  meet  with  foci  of  endemic 
malaria  in  many  parts  of  Boumelia^  on  the  shores  of  the  Black 
Sea  and  of  the  Sea  of  Marmora,^  in  Albania,^  and  upwards 
along  the  coasts  of  Dalmatia  and  Istria;  from  the  latter  we 
have  more  particular  accounts  of  the  disease  in  Budua,  the 
marshy  plain  of  Pastrovich,  Cattaro,  Bagusa,  Pola,  Citta 
Nuova,  marshy  spots  on  the  Draga  canal  and  on  the  Arsa, 

^  Eberstallcr,  MoUer.        '  Lach,  Lantz,  Entz,  Scholz.        '  Wutzer,  i,  p.  319. 

••  Boulogne.  *  Muller  (I),  Weninariug,  Lambl,  Weinberger. 

0  Tchamkowsky,  Dobronrawow,  Seidlitz,  Witt,  p.  45,  Barafch,  Dambreck, 
Schmalz,  Blaostcin,  Landesbcrg,  Champouillon,  Lcconte,  Obdd6nare»  Debio, 
Unterberger. 

7  Witt,  p.  45,  Riglor,  i,  p.  376.  8  Beyran,  Thirk.  •  Bigler,  I.e. 
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and  in  Pirano  and  Capo  d'lstria.^  As  regards  Qreece^  we 
are  assured  of  the  endemic  occarrenco  of  malarial  disease  at 
many  points  in  Boootia  and  (Attica^  Levadia^  Locris,  the 
Bwampy  shores  of  Lake  Topolias^  Thebes,  the  country 
round  Athens)  Zeituni,  Nanpantos,  and  Yonitza  (Acamania 
and  Aetolia)j  at  Ghalcis  in  Euboea,  in  the  Peloponese  at 
Corinth  and  neighbourhood,  Yostiza  (the  ancient  Aegion), 
Tripolitza,  Mistra,  Navarino,  Modon,  and  many  other  places 
on  the  coast.  In  Gret^  endemic  malaria  is  very  common, 
as  it  is  also  in  several  of  the  Ionian  Islands,  particularly 
Gephalonia,  St.  Maura  and  Corfu  ;^  while  Malta  enjoys  a 
complete  immunity  from  malaria  except  at  a  few  isolated 
centres  near  the  marsh  of  Puales,  and  the  frequently 
inundated  La  Marsa.^ 

Among  83,835  British  troops  stationed  at  Malta  during  the  years 
1859  to  1875,  there  wore  428  admissions  for  malarial  feycr;  in  seyeml 
of  those  years  there  were  small  epidemics  of  the  fover. 

In  the  Apennine  Peninstda^  there  are  especially  two  great 
regions  that  form  the  seats  of  endemic  malarial  disease — 
the  Plain  of  tJie  Po  and  its  tributaries,  and  the  West  Coast 
from  Pisa  down  to  and  including  most  of  Calabria.  The 
first  of  these  begins  in  the  low-lying  parts  of  Piedmont^  in 
the  provinces  of  Ycrcelli,  Novara,  LomoUina,  and  Biella, 
and  extends  thence  through  tho  Plains  of  Lombardy  and 
Venetia^  following  the  course  of  the  Po,  and  of  the  Ticino, 
Adda,  Oglio,  Mella,  Adige,  and  other  of  its  tributaries, 
through  the  Milanese  territory,  the  neighbourhood  of  Pavia, 
the  country  of  Siccomario  situated  between  these  districts 
and  the  west  of  the  provinco  of  LomoUina,  through  the  flat 

^  Venon,  Erdl,  Packley,  Trogher»  p.  59,  Baxo,  Wiener,  Jilck. 
'  See  Faure,  p.  47  ff»  Mott,  OlympioB,  Pallii,  Landcror. 

*  Bosenfeld. 

*  Hennen,  p.  219*  Fcrrara,  Black  (11),  Barnott,  TaUy,  Davy,  ii»  cap.  10. 
'  Tnlly,  p.  469,  Ilonnen,  1.  c.,  Horner  (I),  Early,  Davy,  1.  c. 

*  For  a  general  statement  see  Corradi,  p.  69  if.  Paroto  remarks  ('  Salle  boni- 
flcazioni,  risi^eed  inig^ioni  del  regno  d'ltalia/  Milano,  1865,  p.  220),  that  there 
are  1,088,961  hectares  of  marsh  land  in  Italy,  of  which  65,000  belong  to  the 
(quondam)  States  of  the  Church,  260,000  to  tho  provinces  of  Venetia  and  Milan, 
and  a  very  considerable  extent  tu  Neapolitan  territory. 

7  Maffom,  Fossati. 

s  Qnislain  j?a«#>m,  Valentin,  pp.  117,  141,  Savio  (I),  Ferrario,  ii,  p.  299,  Hil- 
denbrand,  Menis,  i,  p.  130,  Tassani,  Lippich,  Rossi,  Agostini,  Donati,  Pozzani. 
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parts  of  tho  provinces  of  Gomo,  Bergamo  and  Brescia^  Cre- 
mona and  district^  Mantua^  Yerona,  Padua,  and  Ferrara, 
and  thence  across  the  extremely  marshy  plains  that  lie 
between  the  months  of  the  Po  and  the  Marecchia  (at 
Bimini),  among  which  the  Yalli  di  Gomacchio  are  specially 
notorious  for  fevers.  The  second  great  malarial  region  of 
Italy,  that  of  the  west  coast,  begins  with  the  marshes  on 
both  sides  of  the  Amo,  near  its  mouth,  extending  from 
Pietra  Santa  downwards  by  Pisa  to  Leghorn/  To  the  south 
of  Yolterra  and  Siena  the  district  merges  in  the  Tuscan 
Maremma,  which  extends  to  Givita  Yecchia;  this  plain, 
bounded  on  the  east  by  the  slopes  of  the  Apennine,  contains 
hardly  any  marsh,  and  is  for  the  most  part  dry  and  barren, 
but  it  is  notorious  for  its  endemic  malaria,  which  is  at  its 
worst  in  the  province  of  Grossetto.*  At  Givita  Yecchia, 
itself  a  hotbed  of  malarial  fever,'  the  Maremma  merges  in 
the  Campagna  di  Roma/'  which,  together  with  the  city  of 
Bome,^  forms  one  of  the  chief  seats  of  the  disease. 

Next  come  the  Pontine  Marshes/  extending  along  the  foot 
of  the  hills  from  Yelletri  to  Terracina,  and  lastly  the  malarial 
region  on  the  Neapolitian  West  Coast,  which  includes  the 
Terra  di  Lavoro  (with  the  marshes  of  evil  repute  in  the 
neighbourhood  of  Gapua),  and  the  provinces  of  Napoli/  Prin^ 
cipato  dteriore/  and  Calabria.^  Smaller  malarial  spots  are 
met  with  also  on  the  Adriatic  coast,  particularly  in  the 
neighbourhood  of  Ghieti  (Abruzzo  citeriore),^^  on  the  coast  of 
Bari,^^  and  at  several  points  on  the  Gulf  of  Tarento.  Ende- 
mic malaria  is  widely  diffused  in  Sicily/^  not  only  on  the  coast 
or  in  the  plains,  but  also  in  the  elevated  districts.  The  same 
applies  to  Corsica/^  especially  the  east  coast,  and  to  Sardinia}* 

^  Valentin,  pp.  82,  95,  Palloni. 

3  Eoreff,  Mannocchi,  SalTagnoli-Marchetti,  Danesi,  Savio  (II).    *  Jacqnot  (II). 

*  Valentin,  p.  54,  Griffith,  Folchi,  Guislain,  37  ff,  Foarcault,  Armand  (II), 
Colin  (I,  II),  p.  26. 

'  Baglivi,  p.  51,  Valentin,  p.  54,  Puccinotti,  Bailly,  p.  127,  Folchi,  Qniakin, 
1.  c,  Fonrcaolt,  B^rd,  Jacqnot  (III),  Carri^rc,  Armand,  Oaaon,  Bailey  (June), 
P*  345*  Barndol,  Colin,  i,  ii,  p.  55,  Aitken. 

*  Lanciai,  Guislain,  p.  43,  Fourcanlt,  Sotis,  Palestra. 
7  Dorotca,  De  Renzi,  p.  60. 

»  Ely.  9  Hugi,  Mamoni.  «>  Vicentini.  "  Vitantonio. 

"  Boyle  (II),  Irrine,  p.  3,  Zimmermann,  p.  13. 

^  Vanntci,  Gonraud,  p.  29,  Abeille^  Bennet  (III).  ^* 
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In  Ajaccio  there  are,  among  500  French  soldiers,  100 
Annual  admissions  for  malarial  fever,  not  reckoning  recur- 
rences. In  recruiting  for  the  army  in  Corsica,  out  of 
1000,  representing  less  than  half  the  number  of  all  who  were 
liable,  774*73  were  found  to  be  unfit  for  service,  and  these 
had  been  rendered  unfit  for  service  mostly  by  severo  mala- 
rial illness  (Costa). 

For  the  Iberian  Peninsula  I  am  able  to  adduce  only  a  few 
general  facts  about  endemic  malaria,  owing  to  the  absence 
•of   more  particular  accounts.  ^     The  fevers   occur  in  their 
severest  forms,  and  to  the  greatest  extent,  in  the  southern 
and  western  coast  regions  ;  in  the  low  country  of  Andalusia, 
on  the  marshy  banks  of  rivers,  especially  the  Guadiana  and 
Gnadalquiver,  as  well  as  on  the  flooded  plains  of  the  Tagus, 
Sado,  Mondego,  and  other  coast  rivers  of  Portugal,  on  the 
level  coast  of  Granada  and  Murcia,  and  the  plains  of  Algara 
and  Alemtejo.     Next  in  frequency,  and  in  less  severo  forms,  it 
occurs  on  the  dry  tablelands  of  Castile  and  Estremadura  (as 
at  Madrid    and  Merida),  among  the   mountains  separating 
those  two  provinces,  on  the  bare  coast  of  Galicia  and  Asturia, 
as  well  as  in  Barcelona,  Valencia,  and  many  other  towns  on 
the  east  coast.     Gibraltar,  built  on  rock,  enjoys  an  almost 
absolute   immunity  from   malarial   diseases ;    out  of  a  total 
strength  of  82,228  men  who  had  been  in  the  British  garri- 
son  during  the   period   from    1859  to    1875,   657    cases  of 
malarial  fever  wore  observed,  and  145  of  these  occurred  in 
a  single  year.     It  remains  to  mention  the  Balearic  Islands^ 
especially  Majorca,  as  a  region  severely  infested  by  malaria. 
On  French  soil  endemic  malaria,  apart  from  its  prevalence 
at  numerous  isolated  spots  on  the  damp  banks  of  rivers  or  in 
deeply-cleft,  water-logged  mountain  valleys,  is  limited  more 
particularly  to  the  western  and  southern  parts  of  the  country. 
The  western  region  of  malaria  begins  in  the  lower  basin  of 
the  Loire,  and  extends  to  the  mouth  of  the  Adour,  or  to 
the  foot  of  the  Pyrenees.     Upwards  from  the  Loire  mouth 
the   endemic   habitat   extends  on  both  sides  of    the  river 
through  Nantes,^  Angers,  the  arrondisement  of  La  Flfiche,* 

*  Proudfoot  (I),  Guthrie,  Thidry,  i,  pp.  238,  270,  ii,  pp.  12,  17,  159,  Wilkomm, 
•Cajnat  (I),  Martinez  y  Montez,  pp.  4941  497,  Paclieco,  Leitao,  Wallace,  Brandt 

*  Woylcr.  3  Bouamy,  Anizou.  *  Morisseao. 
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and  Duretal^  as  far  as  Tours,'  thence,  throngh  the  Sologne^ 
country  to  tho  swampy  plain  of  Brenne,^  in  the  basin  of 
the  Indre,  not  less  celebrated  than  the  Sologne  for  the 
deplorable  ill  health  of  its  inhabitants.  The  endemic  region 
at  the  mouth  of  the  Lcnro  connects  with  that  of  the  Vendee^ 
the  marshy  soil  of  Charenie  inferieure^  (including  the 
long-known  malarial  centres  {Maraut  salanies)  of  La 
Roohello,  Bochefort,  Brouage,  St.  Agnant,  and  Marennes), 
the  Qftimde^  and  lastly  the  plain  of  Landes^  where  the 
malarial  region  extends  westwards  to  Nerac,  and  southwards 
to  Dax  and  Bayonne,  or  to  the  slopes  of  the  I^rrenees  and 
the  banks  of  the  Adonr. 

The  second  great  malarial  region  of  France  stretches  along 
the  coo^l  of  LiMngnedoc  and  Provence,  with  their  nnmerous 
lakes  and  marshes*  The  disease  begins  to  show  itself  pro- 
minently in  Narbonne>'  Beaiers,  Cette,  Montpdlier,^^  and 
Ni«aies>  bat  the  endemic  fevers  reach  their  highest  point, 
whether  as  regards  extent  or  sererity,  in  the  Bhone  delta — 
Ott  CuNHnyMtf,^^  and  in  the  level  country  on  both  sides  of  the 
river  mouths  (including  the  malarioas  spots  of  Aigues- 
Mv>rtvs,  Martigues^  Marignane,  and  others),  and  in  the  Pains 
d^  Id^Miteux  itt  the  department  of  Yaaclnse.  Up  the  Rhone, 
aW,  as  far  as  the  confluence  of  the  Ardeche,  malarial  disenaeB 
ar^  widt^^  spre^vd  ;^  and  we  meet  with  still  another  and  larger 
vwtav  ol  them  at  the  coniiuence  of  the  SaiSne,  in  the  marshy 
pUuu^  w^  kttowu  by  their  names  of  Dombes  and  BreM^e^ 
which  ^trvtch  away  from  Lyons^^  between  the  SaSne  and  the 

X  '|\«iivr«  kkM(4«MV«l»  nafM»  Ikrallitt^  LiifbuL 

^  Hi|f^Mltiii»  ^j^umW  INiiMita  {iX\  GmiOimh  lidlluaiw  Go£mL. 

aims  vW  Mv^l  vW  ^i^>H»*  1^^  l^  I UU 
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Ain ;  and  from  these  wo  may  follow  endemic  malaria  into 
the  oonntry  lying  between  the  Saone  and  the  slopes  of  the 
Jura  aa  far  as  Anxonne.  Of  smaller  malarial  centres  on 
French  soil,  there  deserve  to  be  mentioned  the  richly 
watered  plain  in  Anvergne  extending  between  the  moantain 
ranges  of  Gantal  and  Forez,  and  well  known  by  the  name  of 
Limagnej^  and  tho  marsh  country  around  Lake  Indrc^  in  the 
department  of  Moarthe. 

In  Switzerland,  where  there  were  formerly  many  small 
spots  of  endemic  malaria  in  damp  river  valleys  (of  the  Rhine, 
Linth,  Beuss,  &c.),  and  on  the  shores  of  lakes  (especially  the 
lakes  of  Ziirich  and  Lnceme)  tho  disease  occurs  now  ende- 
mically  at  only  two  points,  in  tho  southern  part  of  tho  Canton 
Ticino  and  in  the  Canton  Yallais  along  the  Rhone,  especially 
from  Sion  to  its  inflow  into  tho  Lake  of  Geneva.' 

In  the  sonth-west^m  parts  of  Germany  we  meet  with 
small  and  narrowly  circumscribed  foci  of  tho  disease  on  the- 
marshy  banks  of  rivers  or  lakes  and  in  damp  mountain 
valleys  (as  in  the  side  valleys  of  the  Ncckar  in  the  Black 
Forest)  ;^  but,  besides  these,  there  are  larger  malarial 
regions  on  the  hanks  of  the  Rhine  (in  Lower  Alsace),^  in  the 
PiJatinate,^  and  the  Rhcingau,^  and  in  the  loio  grounds  of  the 
Danube  and  its  side  valleys  in  Wiirtcmbcrg^  and  Bavaria.* 
In  Austria  it  is  again  along  tho  Danube  that  we  find  the 
chief  seats  of  endemic  malarial  disease,  although  there  are 
also  smaller  malarious  spots  in  the  river  valleys  of  Upper 
Austria,^®  Salzburg,^^  Styria,^^  and  Carintliia  ;^'  where  the  river 
widens  out  at  Krems,  we  come  upon  that  great  region  of 
disease  which  extends,  as  we  have  seen,  along  its  shores  to 

^  Monfalcon,  Ninct  et  Ag^illion. 
'  Assalon,  Lcf^vrc. 
'  Lombard. 

<  liasch  (I),  Leube»  Lad  wig. 

*  Renaadin,  Cu^nat  (11),  Halin,  Sfcocbcr  ob  Tourdiv,  p.  403,  AVasscrfuhr. 

<  Pauli,  p.  163,  account  in  the  *Buyr  Arztl.  InlcUigcnzbl./  1854,  p.  426. 

^  Y.  Franqae,  Lanz»  Blumlcin,  in  tho  *  VicrteljtihrschrlTt  fur  gcriclitl.  Med./' 
1878,  xxviii,  p.  100  if. 

•  Majer  (I),  Volz. 
9  Schroder. 

«•  Streinz  (1). 

"  Ozlbergcr(I,lI). 

*3  AVascr,  Ouderku,  WVigleiu,  Madicr. 

u  Ilutsa. 
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the  Black  Soa.  In  Central  Oermany^  the  disease  as  an 
endemic  is  confined  to  a  few  small  districts.  In  the  plain  of 
North  Germany,  on  the  other  hand,  it  is  much  more  widely 
spread,  being  found  in  tho  basins  of  the  Vistula,  Oder,  Elbe, 
Weser,  and  Rhine.  The  prevalence  of  malarial  diseases 
is  not  inconsiderable  even  in  the  delta  of  the  Vistula,  in 
Lower  Silesia,^  and  at  a  few  places  in  the  Mark  of  Branden- 
burg and  in  Mecklenburg;^  but  it  reaches  its  maximum, 
both  of  extent  and  severity,  in  the  western  coast  districts  of 
Holstein  and  Schleswig^  (especially  Dittmarsh),  on  the  coast 
belt  west  of  the  Elbe,  the  moor  lands  of  Hanover^  and  Olden- 
burg;  the  damp  and  in  part  water-logged  low  grounds  of 
Wetstphalia,^  and  in  the  plains  ot  Rhenish  Prussia^  bordering 
the  Rhine  and  its  tributaries. 

This  malarious  region  of  the  plain  of  Germany  is  con- 
tiued  without  break  across  the  Netherlands^  frontier,  where 
tho  disease  is  mostly  found  in  the  provinces  of  Gronland, 
Friesland,  and  Zeeland  with  their  brackish  marshes  (the  so- 
called  '^  polders ''),  and  in  the  coast  belt  of  the  provinces  of 
Iforth  and  South  Holland;  it  is  endemic  also  in  the  pro- 
vinces of  Drentho  and  Overyssel,  and  in  fact  no  province  of 
Holland  is  altogether  free  from  it.  This  malarial  area  on 
the  west  coast  of  the  country  merges  in  the  endemic  fever 
region  of  the  low-lying  parts  of  Belgium,  particularly  West 
Flanders  with  its  numerous  marshes,  and  also  East  Flanders 
and  Antwerp;®  whereas  the  elevated  and  dry  provinces  of 
Brabant,^*'  Namur,^^  Liege  and  the  like,  are  little  affected  by 
malaria,  and  the  mountain  districts  proper  are  quite  free 
from  it. 

^  Lorinscr,  Klose,  Gractzer. 

'  Helm,  Bruckner,  AcooanU  ia  '  Beitr.  Mecklonb.  Aorzte/  pt.  i,  p.  i^  pt.  ii, 
pp.  I,  19. 

3  Hannaeus,  Liiden,  Friedlieb,  Dohm  (I),  Dose. 

**  LaaU,  Gittermann,  Toel,  Miquel.  ^  Qoldschmidt,  WeuzeL 

^  Drufel,  Nicolai,  *  Sauit&Ubericbt  von  Westfalen  f.  d.  Jahr  1838/  p.  86. 

7  Steiffensandy  p.  145  if. 

^  Sebastian,  Tbijssen  (I),  Bombacb  (I),  Nieuwenboys,  y.  Qeuns,  Report  in 
'  AJgcmeene  Statistick  van  Ncderland,'  Leyden,  1871,  ii,  p.  159  ff»  Beduin. 

*  Gouz<Se  (I),  Meynne,  270  ff,  Jansseng,  Kcuwcr,  Pattyn^  Woeti,  Vnmckeo, 
Waldack,  Luyx,  Pu}  termans,  Tbgs,  Titoca. 

>o  Severon. 

"  Sovet. 
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The  British  Islands  enjoy  a  very  notable  immnnity  from 
endemic  malarial  disease^  particularly  Ireland}  and  ScotlaiuP 
(wbich  is  now  at  least  quite  free  from  it)^  and  the  northern 
counties  of  England?  and  Wales.  The  only  localities  in  which 
the  disease  is  endemic  to  any  considerable  extent  occur 
on  the  east  coast/'  including  the  East  Riding  of  Yorkshire, 
the  counties  around  the  Wash  noted  for  their  Fens  (Lincoln, 
Huntingdon,  Cambridge,  and  Norfolk),  where,  however,  the 
fever  has  lately  decreased  to  a  gi*eat  extent,^  and  the 
counties  of  Essex  and  Kent}  In  the  rest  of  England  wo 
meet  with  only  isolated  and  narrowly  circumscribed  spots  of 
malaria,  mostly  associated  with  damp  or  water-logged  river 
banks,  as  on  the  banks  of  the  Tliamcs  in  Surrey,^  and  in  the 
South  Marsh  of  Somersetshire.^ 

In  the  islands  of  tho  kingdom  of  Denmark,  where  malarial 
fever  was  formerly  reckoned  among  the  prevalent  diseases, 
it  now  occurs  as  an  endemic  sickness  only  on  tho  islands  of 
Laaland  and  Falster.^  It  is  still  meet  with  in  Norway  as  an 
endemic  on  the  Hvaloer  islands  (at  the  entrance  of  the 
Christiania  Fjord),  and  in  the  neighbourhood  of  Frederikstad.^^ 
In  Sweden  the  foci  of  malaria  appear  to  have  increased  con- 
siderably in  extent  and  in  number  of  recent  years.  The 
disease  is  found  as  an  endemic  at  three  principal  points  :^^  in 
the  central  depression  of  the  country  around  the  shores  of 
the  great  lakes,  especially  Lake  Malar  and  Lake  Wencr,  tho 
most  northern  limit  of  its  dilfusion  there  being  tho 
Hedemora  district  (Fahlu-Lan)  in  CO^  20  N.  ;^'  on  the  east 
coast  of  Torhamn  near  Hudiksvall  (62°  N.),  being  most 
developed  in  Kalmar-Lan;  and  at  the  mouths  of  several 
coast  streams  such  as  the  Angermanna-Elf,  the  Dal-Elf,  and 
the  Gotha-Elf.     Malarial  fever  is  not  endemic  in  Finland, 

^  Wjlde.  *  Christison.  >  Proudfoot  (II). 

-*  BoystoDy  Watson  (I).  ^  Qrsntham. 

*  '  Report  of  tbo  Med.  Officer  of  the  Privy  CoanciV  1859,  p.  35. 

7  Hicks.    [The  Essex  shore  of  the  Thames  (Barking,  Grays),  is  still  a  sent  of 
2iudaria ;  Surrey  and  Kent  have  ceased  to  be  so  iu  any  especial  sense]. 

*  Peebles,  Symonds. 

'  Otto,  Bremer, '  Sundhetscoll.  Aarsboretning  for  1876.' 

»"  Kjerulf,  Broch. 

11  Bergmann,  p.  139. 

»  HalUn,  Hjolt,  Estlander. 
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nor  htm  it  been  obsenred  in  the  Faroe  Island^  or  in  Iceland 
Apart  from  imported  cases. 

In  the  We$tem  Hemisphere  endemic  malarial  ferer  of  the 
NOToroftt  typo  has  its  principal  seats  in  the  West  Indies^  on 
the  Mexican  Gulf  coast^  and  in  Brazil;  bnt  considerable 
regions  of  fevor^  though  of  a  less  intense  kind^  are  met  with 
in  the  northern  parts  of  the  Pacific  coast  of  South  America, 
and  in  the  southomj  central,  and  prairie  States  of  the  Union. 

lVo9t  IndioH, — ^Among  the  West  India  Islands^  those 
ohiolly  aiToctod  by  malarial  sickness  are  Cuba/  Jamaica,^ 
Han  Domingo/  Guadaloupe/  Dominica/  Martinique/  Sta. 
Luoia/^  Orona<la/*  Tobago  and  Trinidad^* ;  while  others,  such 
as  Antiguaj  Ht.  Vincent,^'  and  Barbadoes^^  enjoy  a  relative 
immunity^  and  the  last  of  these  is  even  in  high  repute  as  a 
Hanalorium  for  patients  with  malarial  sickness.  In  the 
Jiahaman^^  malarial  fever  is  comparatively  rare ;  in  the  ^er- 
vmda  group  it  is  almost  unknown.^^ 

lu  thu  llulmmtui,  fVom  1867  to  1873,  tbero  were  305  cases  of  malarial 
hyw  omoiitf  1676  blaok  troops  stationed  there  (or  19  per  cent.); 
wliMlHHia  In  lloriuudAi  from  1859  ^  '^75*  4^  cases  of  malarial  fever  were 
ulmorvfHl  aiuontf  a4i94i  European  troops  (or  0*2  per  cent.),  and  most  of 
ihoMu  dlil  uui  oriifiuato  there,  but  in  the  West  Indies. 

Soiith  Amvrtva^ — Ono  of  the  worst  centres  of  malaria  is 
(»n  tho  Hunt   Voatft  of  So^itth  Americaj  including  the  very  nn- 

*  NvhUUnor.  \\*  ii  Klnion. 

*  Kur  )rt>ni»r«U  infonuntlua  too  Chlsholm  (I),  p.  32  if. 
<  HulUvmi. 

*  Hhuiiiit,  \\n  14.  Huutor  (!!)•  \\  57,  Jackson  (III),  Aruold. 

*  iHMiiM^ttm  (I).  v\K  5»,  w,  ^. 

'  IhitruuUui  |K  ^\0k  lS>Uiiriu  (11),  Mancoaax,  Carpcntin,  Batty- Berqain,  Bai- 
mumli  Na|tU«. 

*  HMYMn^y«  pi^  ,i,\»  5i»  UatrouUiu.  p.  30^  Saint  Vel,  Pcllarin  (I),  Bufs> 
MamHm\u« 

^^  WriirUI  {\\\  Kvana  (UX  Uvacbnr.  p.  in. 
««  i'UUMm  {\\). 

^  HchoiuUuriiKk  Jackaim  (IV), 

^*  AtMN^ul  lu  lh«  *  Sanitary  Report  on  the  Colony  of  Bennoda  for  1872,* 
lUittUtMU  tin; I. 
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healthy  ports  of  Gaithagenaj  Maracaybo^  and  Puerto  Cabello^ 
and  the  ill-repated  ooantry  of  Guiana,^  where  the  fever  is  a 
terrible  scourge  to  the  inhabitants,  not  only  on  the  coast, 
bat  also,  and  even  still  more,  on  the  inland  plains  and  in 
elevated  sitaations. 

Of  33»486  patients  admitted  daring  ten  years  into  the  hospital  at 
Cayenne,  16,451,  or  50  per  cent.,  were  suffering  from  malarial  diseases, 
and  in  one  year  (1855)  13,423  kilogrammes  of  quinine  were  used  at  St. 
Marie  de  la  Oomt6,  among  a  force  of  about  650  men  effective  (Chevalier). 
In  British  Guiana,  the  number  of  admissions  for  malarial  fever  among 
the  garrison  (as  averaged  for  the  period  from  1859  ^  1863)  was  77  per 
cent,  of  the  total  strength ;  according  to  Blair's  account,  quinine  is 
nsed  there  to  the  amount  of  20  grains  annually  per  head  of  the  popu- 
lation. 

A  region  of  less  intense,  but  very  widely  spread  malaria, 
covers  almost  the  whole  of  the  north  of  Brazil  as  far  down 
as  Bio  de  Janeiro ;  and  here  also  the  disease  is  equally  pre- 
valent in  coast  localities  and  elsewhere*— on  tho  flat  and  often 
inundated  banks  of  the  Amazon,  Bio  Madeira,  MaranhSo, 
Paranabyba,  San  Francisco,  Parana,  Bio  Doce  and  their  tribn-- 
taries,  on  tho  island  of  Santa  Catarina,  and  in  tho  marshy 
districts  (some  of  them  elevated)  of  the  provinces  of  Piauhy, 
Para,  Mate  Grosso,  Goyaz  and  Minos  Geraos.  There  are 
also  widely  diffused  endemic  foci  of  malaria  in  the  prairie 
lands  (pampas)  of  Paragua}^  and  Bolivia/'  particularly  in 
the  provinces  of  Tucumana,  Salta  and  Santa  Cruz.  Tho 
circumstances  are  decidedly  more  favorable  in  the  southern 
provinces  of  Brazil,  San  Paulo  and  Bio  Grande  do  Sul,  and 
that  applies  still  more  to  Uruguay  and  the  eastern  provinces 
of  the  Argentine  Republic,  which,  according  to  the  unanimous 
verdict  of  observers,  enjoy  an  almost  absolute  immunity 
from   malaria.^     On   the   Pacific  coast   of    South    America, 

^  Bajon  (II),  p.  20,  Campet,  p.  81,  Segond,  Laure  (I),  p.  7,  Datroulaa,  pp.  18, 
250,  Lftuzach,  Chevalier,  Manrel  (for  Cayenne),  Scholler,  Hillc,  Popp  (for 
Surinam),  Rodclisicd,  p.  215,  Blair  (for  Brit.  Qaiana). 

'  Sigand,  pp.  157,  216,  Lallcmant,  Qardner,  Rcnda,  p.  67,  St.  Ililaire  (II), 
p.  50,  Jobim,  Plnggc,  account  in  '  Qaz.  med.  da  Bahia,'  1868,  May,  p.  15,  Bourel- 
Uoncit^re,  Hoy  (II). 

3  Mantegazza  (I),  p.  286,  (II)  pp.  80,  224,  Mosterman. 

*  Bach. 

*  Dapont,  p.  13,  Brunei,  p.  36,  Mantcgnzza  (I),  p.  100,  Peris  (II), 
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Ohili,  which  was  formerly  quite  exempt  from  malaria,^  has 
been  visited  since  1851  by  pemicious  epidemics^  and  at  a 
few  points  in  that  country  the  disease  has  assumed  an  endemic 
character ;'  but  the  proper  region  of  severe  endemic  malaria 
does  not  begin  before  Peru,  where  the  disease  occurs  very 
abundantly  and  in  severe  forms  equally  on  the  coast  and 
among  the  deep  eastern  valleys  and  spurs  of  the  Sierras.^ 
The  endemic  sickness  extends  thence  along  the  coast  to 
Ecuador,"^  and  probably  also  to  New  Oranada  ;  in  the  eastern 
parts  of  Ecuador^  especially  in  the  districts  within  the  upper 
basin  of  the  Maronon^  malarial  diseases  are  said  to  bo  rare.' 
Central  America. — In  the  countries  of  Central  America^ 
the  malarial  diseases  have  their  chief  seat  on  the  Atlantic 
(Gkilf)  coast  from  Ghagres  up  to  Cape  Gkircias  a  Dios^  and 
on  the  interior  plain  up  to  a  height  of  600  metres.  The 
Pacific  coast  is  less  severely  visited^  although  there  also 
endemic  foci  of  malaria  are  met  with^  particularly  in  Corinto 
(port  of  Nicaragua)/  on  the  coast  of  San  Salvador  and  in 
the  valleys  of  the  Lempa  and  St.  Miguel,^  as  well  as  on  the 
coast  of  Guatemala.'  In  Mexico,  also,  it  is  on  the  Atlantic 
coast  that  malaria  predominates,  as  in  several  ports  of 
Yucatan  (Belize  in  British  Honduras/^  Sisal  and  Carmen), 
on  the  coast  of  Tabasco,^^  in  Alvarado,  Sacrificios,  San  Juan 
d'Ulloa,  Vera  Cruz,^  Tampico  and  Matamoros  (Tamaulipas), 
along  the  banks  of  the  Bio  Grande  del  Norte,^'  and  elsewhere.^^ 
It  is  met  with  also  as  an  endemic,  although  on  the  whole  less 
frequently,  at  many  points  in  the  Sierra  Templada  as  high  as 
1200  to  1500  metres  (as  in  Orizaba^'  and  Oaxaca^');  it  is  only 
on  the  table-land  proper  (Anahuac)  that  it  vanishes  entirely,. 

>  Lafargne,  y.  Bibra  (I),  Boyd.  «  Piderit,  Le  Roy  (III), 

s  Hamilton  (I),  Tschadi,  Le  Roy  (II),  pp.  180, 188,  Foamier. 
<  Le  Boy  (II),  p.  280.  »  Gait. 

*  For  the  Isthmus  of  Panama :  Lidell,  Bael,  Le  Roy  (II),  p.  285,  Wagner  (II)» 
p.  20,  and  Schwalbe ;  for  Costa  Rica :  Le  Roy  (II),  p.  373,  v.  Frantzina,  and 
Schwalbe;  for  Nicaragna:  Bemhard,  Le  Roy,  p.  376,  Watson  (II);   for  the 
Mosquito  Coast :  Young  (III). 
7  Gibbs.  ^  Gnzman.  *  Dnrant,  Bemonilli. 

^^  Hamilton  (II).    Of  4045   British  troops  (black)  1008,  or   25  per  cent., 
sickened  of  malarial  fevers  daring  the  years  1859  ^  '^73- 
^^  Morel,  Heller,  Miller  (II),  Jonrdanet,  p.  150. 

*'  Kaphegyi,  Heinemann  (II).    Vaillant  and  Corre  do  not  admit  the  endemic 
preyalenoe  of  malarial  feyers  in  Vera  Crnz.  ^  DoaiU^  Hrion. 

'^  Debont,  Pommier,  p.  37.        ^^  Thomas  (I).         '"  Uslar,  Heinesiaim  (I). 
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80  that  at  the  elevation  of  tho  city  of  Mexico  malarial  fever 
is  observed  only  as  an  epidemic  now  and  thon.^ 

On  tho  Pacific  coast  of  Mexico  the  circamstanccs  as  regards 
endemic  malaria  are  the  same  as  for  the  adjoining  coast  of 
Central  America ;  here  also  tho  endemic  fevers  are  confined 
to  a  few  points^  among  which  may  be  mentioned  Acapulco^ 
Tepic,  and  the  strip  of  coast  from  San  Bias  to  Mazatlan.' 

United  States, — ^Beyond  the  Bio  del  Norte^    this  great 

malarial  region  extends  over  tho  whole   Gulf  coast  of  the 

United  States  as  far  as  the  Capo  of  Florida^  spreading  far 

into  the  interior  of  the  continent  along  the  Coloradoj  Brazos, 

and  Mississippi,  and  their  tributaries.'    In  Texas^  the  malarial 

region  stretches  from  the  coast  and  the  swampy  banks  of  the 

Bio  del  Norte,  Naeces,    Colorado,    and  the   smaller  coast 

streams  np  into  the  highlands,  where  foci  of  severe  sickness 

are  met  with  as  high  as  the  npper  basin  of  the  Colorado 

(Fort  Dancan  in  Eagle  Pass),  and  at  Fort   McKavit  at  a 

height  of  600  metres.     The  disease  appears  to  bo  still  more 

widely  diffused  in  New  Mexico,  being  met  with  at  elevations 

of  over  2000  metres  in  Fort  Bayard,  Fort  Union,  and  other 

places,  and  forming  a  terrible  scourge  to  such  of  the  native 

population  of  tho  country  as  inhabit  the  damp  valleys.     The 

limit  of   its    endemic   prevalence  here  is  Santa  F6   (230a 

metres),  where  malarial  fever  is  no  longer  met  with.^     From 

the  western  part  of  the  Louisiana  coast,*  between  the  Sabine 

and  Mississippi,  the  malarial  region  extends  across  the  zone 

of   bluffs   in    that  Stato^  over  a  great   part  of  Arkansas, 

particularly  along  the  banks  of  the  Mississippi  and  Arkansas 

rivers,  and  over  tho  marshy  plains  in  the  north-east  of  the 

country,  stretching  away  towards  Missouri,  and  still  farther 

along  the  Arkansas  river  over  the  eastern  part  of  tho  Indian 

territory,   including    the    malarious   spots  of   Fort   Gibson'^ 

(noted  as  tho  "  charnel-house  of  the  army),''  and  Fort  Sill. 

^  Kewton,  Jounlanet,  p.  387,  Liborman. 

'  Celle,  p.  26,  Caddy,  Oirard,  pp.  13,  18. 

3  See  particularly  Bartlott,  p.  345,  Drake,  and  the '  Statistical  Reports  on  the 
Sickness  and  Mortality  in  the  Array  of  tho  United  States '  (in  synopsis  of  the 
litcratnre,  *  Reports '  II). 

<  Meyer,  Bracht,  Neufvillc,  Mosoi  (I),  Rosch  (II). 

6  See  '  Reports'  (II),  i860,  pp.  213,  218,  223.  <  Collins,  Qibhi. 

7  AVright  (III)>  Coolidgc,  Sinks  (on  the  endemic  malaria  of  Kansas). 


Malarial  disenso  is  cudcmic  at  only  a  few  scattered  points 
in  tlio  great  prairie  land  of  tliia  territory,  which  rises  towards 
the  Rocky  Mountains  from  south-east  to  north-west,  and  has 
a  dry  sandy  eoil,  not  often  saturated  by  any  heavy  falls  of 
rain.     In  like  manner,  tbo  eastern  part  of  Louisiana,  beyond 
the  MiBsissippi,   forms   part  of    a  region   little  subject    to  ' 
malaria ;  this  region  includes  tlio  coasts  and  tho  hilly  zone   ' 
of  the  State  of  Misaissippi,^  and  in  particular  tho  Pine  Woods, 
ao  much  reputed  for  their  healthiness,  a  range  of  moderately 
high  sand-dunes,  covered  with  fir  woods,  which  begin   at 
Lake  Pontchartrain  and   rnn  along   the  coast  at   no  great 
dtbtauco  inland,    as  far  as  the  Bay  of  Pensacola,  intersected 
by  tho    Pearl    River    and  by  tho    Pascagoula,    Perdido,   and 
Alabama.      These  Pino  Woods  are  much  resorted  to  by  the 
inliabitauts  of  New  Orleans  and  Mobile  when  malarial  fevers 
and  yellow  fever  are  prevalent.       Ou   the  belt  of  hills  in 
Mississippi  State,  as  far  as  Yicksburg,  malanal  endemics  are 
mot  with  at  isolated  points  only,  as  for  instance,  on  Grand 
Gulf,  which  is  notorious  for  its  fever ;   but  from  Vicksburg 
there  spreads   out  along  the    valley  of  tho   Yazoo  a    Ureal 
swampy  plain  rising  towards  Memphis,  noted  for  tho  ondemia 
prevalence  of  severe  malaria  ("Yazoo  swamp  fever"). 
eastern  hill  region  of  Mississippi  is  well  situated  as  regardsH 
healthiness,  and  tliat  is  the  case  also  with  tbe  greater  part  of  ll 
tho  sparsely  populated  State  of  Alabama^,  in  which  malaria  igfT 
endemic  chiefly  on  tbe  coast,  especially  around  the  swamps'j 
on  tho  Bay  of  Mobile,  on   the  banks  of   the  Alabama  and*] 
Black  Warrior  (conntiea  of  Wilcox,  Dallas,  Lowndes,  Mont- 
gomery, and  Tuscaloosa),  and  on  the  raarsliy  plain  of  Hunts- 
villc,  lying  to   tlio   south   of  Tennessee  and  reaching  to  the 
borders   of  that  State.     In  the   Peninanla  of  Floridn,^  the 
sickness  is  widely  diffused  on  the  Gulf  Coast  with  its  jungles 
and  swamps,  particularly  in  tho  counties  of  Escambia  (includ- 
ing Pensacola)    and   Gadsden,  at  Tampa  Bay,  Fort  Meade, 
and  other  places;  the  same  is  true  also  tor  part  of  the  Atlantic 
coast,*  but  in  a  lesser  degree  ;  for  the  health  there,  especially 

'  Wliiirloii,  Fcrnir,  Mnntgoincrj. 

'  Luca*,  Heualjii  (1),  Boling,  Lgmodcr,  Bat«a,  Woot«n,  Cipabsw.  ' 
'  Porlcr  (1),  Litllc,  Gnillnrd  (I).  ■  IUT»rt«'  (11),  iBje,  pp.  309,  336. 
'  'flcport*'  [I!),  i860,  pp.  148.  i5i,  164. 
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in  St.  AngnBtino,  appears  to  have  improved  materially  in 
recent  years.     Bat  the  chief  scat  of  malaria  in  thiii  State  in 
formed  by  the  plains  of  the  interior,  partly  swamp,  and  al«to 
by  the  plateau  of  no  great  elevation  which  forms  the  wat>«rr« 
flbed  for  the  Bay  of  Tampa,  and  mns  op  the  poninMula  t/i 
Cborgia.     In  Georgia  the   disease  prevails   widely   muX   in 
severe  forms,^  not  only  in  the  numeroas  creeks  of  tho  rj/mst, 
bat  also  in  the  interior,  tho  neglect  of  agricnlturr)  in  fjnito 
recent  times  having  greatly  condacr^d,   as  it  si^oms,  to  an 
increase  both  in  the  amount  and  intensity  of  tho  endemic  fev^tr. 
In  the  Central  States  of  tho  Union,  malaria  is    #;rifIomic 
to  an  extent  that  is  still  considorahlo,    though   niaUsrially 
less  than  in  the  Soathem  States  \  and  chiefly  on  tho  fHfiiAin 
tit  South  Carolina^  North   Carolina^  Virfjlnia,*  and    Afanj- 
land^  and   on  tho  damp  river  banks  of  tho  interior.      Im- 
provement of  the  soil  has  helped  not  a  little  U}  narrow  tJjo 
range   of  the   endemic   in  these    Hu%U)1a  ;    but   it  is   mlUi-.r 
remarkable  that  malarial  fevers  have  increased  within   tho 
last  twenty  years  in  localities  formerly  little  touched  by  tlMtm, 
especially  in  the  mountainous  districts  of  Vir/^inia.'^      In  the 
inland  Central  States  of  Tcnru^KnefP  and  Kuniuckij,^  irifilarial 
fever  occurs  to   a  modenite  extent  along  tho  bank's  of  t.ho 
Mississippi  and  Ohio,  attaining  its  greatest  iirevahmro  on  Uio 
prairies  of  the  latter  State  known  as  "  the  barrcinH."     On 
the  prairie  States  proper,'  Ohio,  Indiana,  TIlinoiM,  M'lHHuuri, 
Iowa,  Minnesota,  Wiscfjnsin,  and  Miehifjan,  inulariiLJ   fi'.vo.vH 
are    likewise   widely   prevalent,  diminishing    in    fn!fjii<;ncy, 
however,  towards   tho  north   west.     Thus,   in    the  north(*rn 
parts  of  Iowa  the  fever  is  no  longer  so  common  as  in  lower 

^  Le  Conte,  Daniell  (I),  Pendelton,  Votcy, '  Iloport  of  tho  n<Hiril  of  Hciillh  of 
the  State  of  Georgia/  Atlanta,  1876. 

*  Simons,  Collins,  Gaillanl  (II),  Porter  (U). 

s  Williamson  (II),  Norcom  (I),  Norcom  (II),  McKec,  Munion,  Diiskvm,  Win- 
bome. 

^  Somervail,  Thomson  (II),  Perkins.  It  is  stated  by  Hland  that  Virffinia 
west  of  the  AUeghanies  is  quite  free  from  the  disease,  except  at  a  ft  w  eudcmie 
malarions  spots  on  the  banks  of  tlie  Ohio. 

*  Bcatty,  Stille,  Kcyhnrn. 
'  Simons,  McKcc,  Perkins. 

'  Ramsay,  Becton,  Higgason,  Bachanan,  Hogg,  Harper,  Cnnoingham,  Tuck 
Grant,  Bailey. 
«  Yandcll. 
^  Bradford,  Parrv,  Carrol,  Hcwins,  Cook  FarniwoKh. 

15 


latitudeB  under  the  sume  circumstanceB  of  tillage  ; 
that  is  the  case  also  in  Wisconsin  and  Minnesota,  wliero 
the  rate  of  malarial  sickness  among  the  troops  {in  Port 
SncUing,  43'52''  N.j  and  in  Port  Ripley,  46*10°  N.,  both  on 
tho  Mississippi)  amounts  to  about  1 5  per  cent,  only ;  still  mor«i  ■ 
is  it  tho  case  in  tho  territories  of  Dakota  and  Monta 
where  the  rate  falls  respectively  to  5  per  cent,  and  6  ] 
cent.  The  largest  foci  of  disease  in  those  regions  are  1 
with  on  the  shores  of  tho  great  lakes ;  and  here,  again 
the  geographical  situation  proves  to  have  the  most  decid 
influence  on  tho  occurrence  of  malarial  sickness.  Tims,  the' 
shores  of  Lake  Superior,  and  in  part,  also,  those  of  Lake 
Michigan  and  Lake  Huron,  are  entirely  free  from  fever;  it 
is  not  endemic,  for  example,  at  Winnebago,  Wise,  in  latitude 
44°  N.,  notwithstanding  marshes  and  a  damp  river  bank, 
and  it  is  comparatively  rare  in  the  swampy  settlement  of 
Fort  Brady.^  It  is  in  tho  southern  parts  of  tho  State  of 
Michigan^  that  we  come  upon  tho  true  domain  of  malaria, 
and  we  then  follow  it  along  both  shores  of  Lake  St.  Clair 
to  the  junction  with  Lake  Huron,  and  along  tho  southern 
shores  of  Lake  Erie  and  Lake  Ontario  as  far  as  tho  St.  Law- 
rence. Detailed  accounts  from  that  region  apeak  of  perni- 
cious malarial  fevers  at  Fort  Gratiot,  Detroit,  Plymouth,  and 
other  places  on  the  United  States  side,  and  at  Amlierstbniy,  1 
Fort  Maiden,  Sandwich,'  Ac,  on  the  Canadian  side.  Even  ' 
on  the  northern  side  the  range  of  sickness  on  Lake  Ontario 
extends  from  Hamilton  to  Kingston,  and  still  farther  np 
the  ridge  which  rung  along  the  shore  from  Burlington  to  tho 
mouth  of  the  Trent,  attaining  in  some  places  a  height  of 
more  than  600  feet.* 

These  lake-shore  endemics  of  fever  extend  also  to  the 
north-western  parts  of  the  State  of  New  York,  although  there 
are  many  locabtios  in  the  counties  of  Onondega,  Tompkins, 
Seneca,  Ontario,  Oneida,  and  others,  formerly  much  subject 
to  fever,  that  havo  now  become  tolerably  free  from  it  owing 
to  improvements  in  tho  soil.*     It  is  mostly  along  the  banks 

'  ReporU  (II).  ■  Sotpben,  !I<sk;1i. 

'  MencltDhn!!.  Drake,  i,  p.  334,  'Reports'  (IIJ,  1851),  p.  ^o,  S 
Kerr, 
'  I'ribre,  Brown  (11),  Hart.  Smith  (III). 
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of  the  HadsoD,  and  on  a  narrow  strip   of  the  coast^    that 
the  sickness  is  endemic  in  this  State;  bnt  within  the  last 
twenty  or  thirty  years  a  remarkable  increase  of  fever  has 
been  noted  in  the  connties  situated  among  the  mountains.^ 
The  same  thing  has  been  observed  also  in  Pennsylvania  ;  as 
the  disease  has  retired  from  places  that  used  to  bo  its  head- 
quarters, such  as  the  country  bordering  the  Schuylkill,  the 
Susquehanna,  and  the  Delaware,  it  has  come  to  be  more  pro- 
minent in  the  mountainous  districts  of  the  State.^     It  must 
remain  an  open  question  how  far  improvements  in  the  soil 
have  contributed  to  this  decrease  of  malaria  in  its  old  foci ; 
at  the  same  time  it  is  undoubted  that  it  has  been  observed 
to  disappear  from  localities  where  no  changes  in  the  ground 
have  taken  place.     The  latter  circumstance  obtains,  in  part 
at  least,  for  New  Jersey  also,  where  there  has  been  a  remark- 
able decrease  of  malarial  fevers  within  recent  years  in  many 
localities  that  used  to  be  visited  by  it  severely.* 

In  the  New  England  States  malarial  fever  is  endemic  at 
only  a  few  points  ;*  in  the  State  of  Maino  it  is  no  longer 
endemic.^ 

Neither  is  it  endemic  throughout  the  greater  part  of 
British  North  America.  For  Canada,  as  well  as  for  the 
whole  inland  basin  of  the  continent,  Kingston  (44*8°  N.)  is 
the  northern  limit  of  endemic  malaria ;  as  an  epidemic,  one 
meets  it  at  higher  latitudes,  on  the  banks  of  the  St.  Law- 
rence and  its  tributaries,  on  Lake  St.  Peter,  very  rarely  at 
Montreal  or  Quebec,  or  places  on  the  coast  such  as  Halifax* 
(N.  S.)  and  Miquelon  (N.  P.)  in  the  latitude  of  46*30°  N. 
The  cases  in  Nova  Scotia  and  New  Brunswick  are  imported 
ones.      In  Greenland  malarial  fever  is  quite  unknown.^ 

In  the   western  regions   of  North  America  the  limit  of 

>  Smith  (III),  Trask,  *  Reports '  (II),  1840,  pp.  130,  133, 1856,  p,  14. 

'  Rush,  p.  97,  Parrish,  Accoonts  in  the  '  Transact,  of  the  Pcnnsylv.  State  Med. 
Soc.,*  1862,  1865,  1867,  1868. 

'  Accounts  in  the  '  Transact,  of  the  New  Jersey  State  Med.  Soc.,'  1861,  1862, 
1868. 

<  'Reports'  (II),  1840,  pp.  no,  114,  117,  121,  125,  1856,  p.  9,  i860,  p.  10, 
Threodwcll  (for  Boston).     See  p.  232. 

*  Wotliert^poon,  'Reports*  (II),  1840,  pp.  142,  146,  1856,  pp.  27,30. 

"^  Bovle(III). 

7  Lange,  p.  32. 
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malaria  reaches  to  somewliat  higher  latitudes.  It  is  preva- 
lent there  chiefly  on  the  slopes  and  in  the  valleys  of  the- 
Bocky  Mountains^ — whence  the  name  of  "  mountain  fever '' — 
in  the  territories  of  Wyoming,  Utah/  and  Colorado,  and  it  is 
especially  disastrous  to  the  Indian  tribes.^  Only  imported^ 
cases  occur  at  Fort  Vancouver  {Washington  Territory)^  isb 
latitude  45*40^  N.,  and  on  the  Oregon  coast/  as  well  as  in 
Alaska^  (formerly  belonging  to  Russia).  Not  until  Cali- 
fomia^  do  we  reach  a  more  considerable  malarial  region  on 
the  west  coast ;  it  extends  up  the  valleys  of  the  Sacramento 
and  San  Joaquin ;  and  in  the  inland  southern  part  of  the 
State  (Arizona)  malarial  fevers  appear  to  be  widely  preva^ 
lent.  But  the  sub-tropicaJ  coast  of  Southern  California  from 
Monterey  to  San  Diego  enjoys  a  noteworthy  immunity  from 
the  sicknesSj^  being  in  that  respect  similarly  situated  witk 
the  Pacific  coast  of  Mexico  and  Central  America. 


§  61.  Epidemics  and  Pandemics — Old  Seats  and  New — 

New  Types. 

The  area  of  distribution  of  malarial  disease  here  sketched 
in  general  outlines  will  have  to  be  considerably  extended  if 
we  take  into  account  not  merely  the  endemic  occurrence  of  the 
sickness,  as  we  have  hitherto  done,  but  also  those  regions  in 
which  the  disease  appears  only  now  and  then  as  an  epidemic* 
These  epidemics  of  malaria,  which  extend  not  unfrequently 
over  large  tracts  of  country,  and  sometimes  even  over  whole 
divisions  of  the  globe  forming  true  pandemics,  correspond- 
always  in  time  with  a  considerable  increase  in  the  amount  of 

'  Smart  (11). 

'  Ewing,  Bartholow,  Waggoner,  Brewer. 

'  Wilkes  (rV),  p.  369,  Gairdner,  Mosea. 

*  Maurin. 
'  Glisan. 

*  Blaschke,  p.  63 ;  daring  a  fi?o  years'  residence  at  New  Archangel  he  saw 
only  three  cases  of  malarial  fever. 

7  Stillman,  Blake»  Hammond,  Praslow,  p.  44,  Gibhons,  Log^n,  Keeney  (in 

*  Reports'  (II),  i860,  p.  243.) 

8  King,  Summers  (in  'Reports'  (II),  1856,  p.  438),  Biggs  and  Graves  (in 

*  Transact,  of  the  Calif om.  State  Med.  Soc'  for  1870  and  1871).    According  Uy 
the  account  of  Hoffmann  (ib.)  malarial  sickness  is  endemic  in  San  Diego  itself. 
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-siokness  at  the  endemic  malarions  foci^  whether  near  or 
distant ;  they  either  die  out  after  lasting  a  few  months,  or 
they  continue — and  this  applies  particularly  to  the  great 
pandemic  outbreaks — for  several  years,  with  regular  fluctua- 
tions depending  on  seasonal  influences. 

On  the  very  verge  of  the  period  to  which  the  history  of 
malarial  epidemics  can  be  traced  back,  we  meet  with  a 
pandemic  of  that  sort  in  the  years  1557  and  1558,  which  is 
said  to  have  overrun  all  Europe.^  It  is  impossible  to  decide 
from  the  scanty  and  incomplete  epidemiological  data  of  the 
sixteenth  and  seventeenth  centuries  how  often  such  epidemic 
outbreaks  of  malarial  fever  may  have  recurred  in  times  sub- 
sequent to  that  pandemic;  it  is  not  until  the  years  i678* 
1682  that  we  again  meet  with  definite  facts  relating  to  an 
epidemic  extending  over  a  great  part  of  Europe  ;  and  there- 
after follow  at  short  intervals  reports  of  the  same  kind  for 
the  years  17 18-1722,  1748- 1750,  1770- 1772,  and  for  a  more 
restricted  epidemic  in  1779- 1783.  Although  malarial  fever 
during  the  last  ten  years  of  the  previous  century  and  the 
first  five  years  of  the  present  had  absolutely  disappeared 
from  the  arena  of  national  pestilences,  and  had  even 
diminished  considerably  in  those  places  where  it  was 
endemic,  there  developed  in  1806  a  pandemic  of  malaria 
which  overran  a  large  part  of  the  north  and  north-east  of 
Europe,  lasting  till  1812;  it  coincided  with  an  epidemic  of 
malaria  in  Southern  India  in  1 809-1 81 1,  which  extended  from 
the  slopes  of  the  Mysore  mountains  to  Cape  Comorin,  and 
from  the  Western  Gh&ts  to  the  Coromandel  coast.  During 
the  ten  years  following,  malarial  fever  was  again  confined 
within  its  habitual  limits ;  but  thereafter,  a  little  earlier  or  a 
little  later  in  the  several  regions,  there  arose  one  of  the  most 
extensive,  severe,  and  persistent  of  pandemics,  beginning  in 
1823  and  dying  out  in  1827,  of  which  there  are  numerous 
medical  reports  from  almost  all  parts  of  the  world.  The 
next  general  epidemic  prevalence  of  malarial  fever  falls  in 
the  years  1845- 1849,  after  which  comes  the  great  pandemic 
of  1 855- 1 860.  Finally,  we  have  the  malarial  pestilence  of 
1 866- 1 872,  in  which  the  disease  spread  not  only  over  a  great 
part  of   Europe,  but  visited   simultaneously  many  parts  of 

^  Falmarius, '  De  morbU  contagiosis/  lib.  vii,  Paris,  1578,  p.  322. 
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India  (Presidency  of  Madras,  Lower  Bengal,  Punjaub,  &c.) 
and  of  North  America,  and  showed  itself  for  the  first  time,^ 
and  that  too  in  a  severe  form,  in  the  islands  of  Maoritins  and 
Reunion. 

Decrease  or  discippearwnce. — ^To  complete  this  account  of 
the  historical  and  geographical  aspects  of  malarial  disease, 
we  must  first  of  all  observe  that  in  many  parts  of  Europe 
and  North  America  it  has  become  of  recent  years  not  only 
less  frequent  than   in   the  previous  century,  but  also  less 
severe  in  type.     Pernicious  malarial  fever  was  prevalent  as 
late  as  the  eighteenth  century  in  many  parts  of  Germany,  in 
the  Harz,  in  Augsburg,  Saxony,  Silesia,  Wiirtemberg,  and 
other   localities    where    now    it    occurs    only   in    occasional 
epidemics,  and  then  always  in  its  mildest  forms.     At  the 
time  of   Sydenham  and  Willis  and  of  Huxham,  London  and 
Plymouth    were    dangerous    fever    spots,    whereas    to-day 
malaria  is  a  rare  thing  in  them ;  and  the  same  applies  to 
Stourport,^  Bolton,^  and  other  towns  in  England.     In  Scot- 
land, where   there  were   still  many  endemic   malarial   foci 
remaining  in   the  eighteenth  century,^  the  disease  is  now 
extremely  rare.     It  is  the  same  in  Ireland,  where,  as  Wylde 
remarks,^  no  acute  infective  disease  is  so  rarely  met  with  as 
malarial  fever.     It  is  further  noteworthy  that  the  disease  has 
become  less  common  and  milder  in  character  in  the  Nether- 
lands, in  many  parts  of  Belgium,^  and  at  numerous  points  in 
the  United  States  of  America,  particularly  in  certain  counties 
of  Pennsylvania,*  New  York,  New  Jersey^  and  Maryland,®  that 
used  to  be  much  subject  to  fever ;   in  some  of  the  Southern 
States  also,   such  as   Florida,^  the  disease  has  assumed  a 
decidedly  milder  form. 

Fluctuations, — Not  less  striking  than  this  gradual  sub- 

»  Watson  (UI).  »  Black  (I). 

'  Christison.  Wilson  (II)  observes  that,  whereas  in  the  ten  years  from  1777 
to  1787  the  annual  number  of  malarial  cases  in  Kelso  was  one  soTontb,  and 
sometimes  even  one  fifth  of  the  total  sickness,  it  had  fallen  in  the  ten  3'ears 
from  1829  to  1839  to  one  six-hundredth. 

^  *  Edin.  Med.  and  Sorg.  Journ^'  bdii,  p.  363. 

*  Meynne,  p.  284. 

<  *  Trans,  of  the  State  Med.  Soc.  of  Pennsylvania,'  i856-6o-6a-65-67-68*7i-72. 
7  <  Transact,  of  the  State  Med.  Soc.  of  New  Jersey/  1861-62.68. 
«  Worth. 

•  OaiUard  (I). 
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sidence  and  disappearance  of  the  disease  are  the  fluctuations 
obseryed^  at  the  several  places^  in  the  amount  of  the  sick- 
ness^ partly  connected  no  doubt  with  the  already-mentioned 
pandemic  outbreaks  of  malaria,  but  to  some  extent  inde- 
pendent of  these.  Another  noteworthy  circumstance  is  the 
development  of  endemic  foci  of  malaria  at  places  that  had 
been  hitherto  quite  exempt,  or  only  occasionally  visited  by 
ejndemics. 

Thus,  to  mention  only  a  few  of  the  facts :  a  widespread  outbreak  of 
wmlarinl  ferer  appeared  in  1823  at  Prague,  where  the  disease  had  not 
been  known  for  years ;  it  contmued  nntil  1830,  when  it  again  became 
Toy  rare,  and  it  did  not  receive  any  considerable  fresh  accession  tmtn 
1846.'  At  Stuttgart,  where  malarial  fevers  are  counted  among  the  dis- 
eases most  rarely  observed,  the  sickness,  after  being  epidemic  in  i8a6 
and  having  been  completely  extinguished,  broke  out  still  more  exten- 
sively in  1834,'  and  showed  itself  in  the  very  same  year  at  other  places 
in  Wiirtemberg  occupying  elevated  and  dry  situations.  At  Konigsberg 
(Province  of  Prussia),  where  the  conditions  of  the  soil  are  very  favorable 
to  malaria,  the  sickness  was  scarcely  observed  at  all  from  181 1  to  1825, 
bnt  after  that  an  epidemic  of  it  developed  which  lasted  until  1833 ;  from 
1833  to  1841  the  disease  recurred  in  isolated  cases  only;  from  1841  to  185a 
it  appeared  every  year  in  the  spring  to  a  moderate  extent,  but  from  185a 
to  1855  it  was  prevalent  to  an  extent  and  of  a  severity  that  one  but 
rarely  sees  in  so  high  a  latitude.'  Observations  to  the  same  or  corre- 
sponding effect  have  been  made  at  Marienwerder,^  Leipzig,^  Erlangen* 
and  other  places  in  Europe ;  also  at  the  more  intense  centres  of  malaria, 
as  many  facts  from  tropical  countries  prove.' 

New  Foci. — A  phenomenon  not  less  interesting  meets  us 
in  the  fact  often  observed  in  more  recent  times,  of  new  foci 
of  malaria  being  established,  or  of  its  epidemic  continuance 
for  several  years,  and  its  wide  diffusion,  in  localities  which 
had  previously  been  quite  free  from  it,  or  at  least  practically 
free  from  it. 

One  of  the  islands  of  the  Indian  Archipelago,  Amboina,  had,  until 
the  year  1835,  enjoyed  a  remarkable  immunity  from  malarial  sickness; 
but  in  that  year  a  severe  epidemic  arose,  it  is  said  in  consequence  of  an 
earthquake  that  took  place  at  the  time,  and  since  then  the  island  has 
been  a  permanent  seat  of  pernicious  malarial  fever,  and  has  oonse- 

»  Bischoflf  (I),  p.  31.  '  aess  (II).  »  Hirsch. 

*  Heidenhain.  *  Thomas  (II).  «  KuttUnger. 

7  In  the  Presidency  of  Madras,  the  number  of  deaths  from  malarial  disease 
from  1868  to  1871  rose  from  105,692  to  132,346, 151,027,  and  193,398,  or  almost  to 
double  within  four  years  ('  Madras  Monthly  Joam.  of  Med.  Sc.,'  1872,  v,  p.  298). 
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qucntly  become  one  of  the  moHt  uahcultliy  ploccB  in  the  East  Indi 
The  Eaat  Afi-ican  islands  of  Mauritius  and  R«unioa  experienced  t 
BUtne  fate  in  1666;  tbey  had  previously  been  almost  ezompt  f. 
malai'ial  fever,  but  in  that  year  a  disastrous  malarial  epidemic  dei 
loped,  and  its  persistence  to  the  present  time  makea  it  probable  t 
endemic  foci  of  the  disease  bave  been  establislicd.'  In  Chili,  where 
malarial  fever  was  formerly  almost  unknows,  tbe  diseaso  showed  itself 
first  in  1851  OS  an  epidemic,  and  it  now  appears  to  have  become 
domiciled  ab  several  places  in  that  country. 

It  is  pointed  oat  by  Perkins  that,  in  the  i?aBtern  porta  of  Tir^nia, 
where  severe  malarial  fever  nsed  to  be  very  rare  or  sporadic,  it  baa 
greatly  inci'caacd  in  extent  and  frequency  within  the  last  ten  years  (thd 
report  dating  from  1845) ;  and,  according  to  the  account  of  Traelc,  the 
same  foot  has  been  observed  in  the  county  of  Winchester,  N.T.,  where, 
about  the  year  1S4S,  malarial  foci  sprang  up  in  several  districts  hitherto 
entirely  exempt,  while  at  the  same  time  there  was  no  especial  increase 
of  the  sickness  to  be  made  out  in  the  neighbouring  districts  in  which  it 
was  endemic.  Within  the  last  t«n  years  similar  observations  have  been 
mode  also  in  Pennsylvania  and  the  Ifew  England  States.  In  Con- 
necticat,  says  Barrows,  malarial  fever  was  common  at  tbe  time  of  the 
first  English  settlement ;  with  the  increasing  cultivation  of  the  soil,  it 
disappeared  almost  entirely,  botng  met  with  only  in  a  few  river  valleya. 
In  quite  recent  times,  however,  it  hoa  again  become  somewhat  common, 
and  it  gets  more  and  more  widely  diffused.  This  reappearance  of 
malarial  fever  dates  from  the  year  tSCC;  New  Haven  was  the  centre^ 
and  in  the  years  following  down  to  1873  the  disease  spread  all  round  to 
Fair  Haven,  East  Haven,  Bradford,  Guilford,  North  Haven,  Hamdes, 
and  Meridon.  Several  observers  in  Connecticut  have  pointed  out  tliat 
the  disease  showed  itself  and  got  diffused  at  several  points  coincidentlj 
with  the  making  of  railway  cuttings,  the  excavation  of  canals,  and  such 
like  earth-works  J  but  we  may  talie  it  that  these  are  not  the  only  cir- 
1,-nmstances  in  which  the  essential  cause  is  to  be  sought,  for  the  reaaon 
that  malarial  fever  has  subsequently  shown  itself  in  localities  where 
that  etiological  factor  is  not  available,  and  further  by  reason  of  the  fact 
which  many  practitionei's  vouch  for,  that  numoroua  other  forms  of 
disease  have  assumed  a  character  peculiar  to  and  typical  of  ntatarial 
sickness,  and  have  proved  amenable  to  treatment  by  quinine  in  a  mnoh 
more  marked  way  than  formerly.  From  this  Burrows  conclndeA  that  a 
kind  of  malarial  diathesis  has  developed  among  the  inhabitants,  and 
in  that  way  the  general  prevalence  of  the  disease  is  to  be  accounted  fbr. 
Also  in  the  north  of  Europe,  there  has  been  noted  at  several  points  ft 
striking  increase  of  malarial  fever  within  the  past  ten  or  twenty  year*; 
particularly  in  Sweden  and  Finland,  where,  according  to  Hjelt,  tita 

■  '  K^ports  of  the  Britiah  Army,'  1SC7.  i<,  p-  101,  1868,  I,  p.  105,  1BA9,  li, 
p.  I  ig,  1S70,  lii,  p.  104,  Bnrraat,  Borias  (U),  Small  and  Power,  Ac«onnt  in  tbe 
*  LaDcot,'  iHGS,  Fetj.  iiud,  p.  164,  Hercurin,  Itumt,  Bdwurda,  Stone,  Hogw^ 
Wulob,  Nlcobu,  Btaiall,  Teuior,  Lscuze,  Baisi^ot,  Monestier,  Laboul^^ 
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disease  occurred  first  in  epidemics  limited  to  the  south-western  parts  of 
the  country,  but  has  penetrated  since  the  b^inning  of  the  present  cen- 
tury, farther  and  farther  towards  the  north  and  east. 

New  types, — The  occurrence  within  the  last  twenty  years 
of  a  severe  form  of  remittent  malarial  fever^  described  under 
the  names  of  fievre  hilieuse  hematurique,  hamorrJmgie 
mal^irial  fever,  or  fehris  remittena  hamorrhagica,  is  an 
interesting  phenomenon  in  this  connexion.  This  form  of 
fever  has  been  observed  in  various  malarious  localities  in  the 
tropical  and  subtropical  regions  of  the  Eastern  and  Western 
Hemispheres.  There  is  no  doubt  that  the  malady^  dis- 
tinctively marked  as  it  is  by  hematuria  due  to  renal  affection 
and  by  more  or  less  intense  jaundice  from  severe  liver 
disease^  had  been  observed  by  the  practitioners  of  former 
times.  We  find  indications  of  this  in  the  descriptions  wliich 
have  been  given  by  the  French  of  "  fievre  bilieuse  grave " 
and  by  the  English  and  Americans  of  ''bilious  remittent 
fever/'  but  the  disease  has  been  frequently  confounded 
with  yellow  fever,  and  it  is  only  of  recent  years  that  we  have 
arrived  at  a  complete  knowledge  of  it,  owing,  doubtless,  to 
the  increased  range  over  which  it  has  shown  itself  and  the 
general  attention  that  it  has  attracted. 

The  first  exact  data  about  this  disease  come  from 
Madagascar  and  the  Comoro  Islands,  from  which  we  have 
accounts  by  DauUe  (II),  Monestier  (I),  and  Borius  (II), 
Later  information  on  the  same  subject  is  furnished  from 
Senegambia  by  Barthelemy-Benoit,  Bourse  (I),  Chabbert, 
Serez,  Leonard,  Berenger-Feraud,  Verdier,  Rey  (I),  and 
Defaut ;  from  the  Sierra  Leone  coast  by  Gore ;  from  Gaboon 
(Guinea  Coast)  by  Forn6  and  Abelin,  and  by  Dudon  and 
Falkenstein  from  the  Congo  Coast.  In  Beunion  and 
Mauritius,  also,  according  to  the  statements  of  Monestier  (II) 
and  Labont^,  many  cases  of  that  form  of  disease  were 
observed  in  the  severe  epidemics  of  malaria  which  have 
occurred  there  since  1 866.  For  the.  continent  of  Asia,  there 
is  a  single  notice  of  its  occurrence  in  India  (Day,  '  Indian 
Annals  of  Med.  Sc.,'  1859,  Jan.,  p.  105),  and  others  from 
Cochin- China  by  Disser  and  Veillard.^     On  the  other  hand, 

^  y.  Lccnt  mentions  a  "febrig  remittens  biliosa"  in  Sumatra,  which  was 
observed  in  Europeans  only ;  it  may  perhaps  be  counted  with  the  above  form  of 
severe  malarial  sickness. 
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this  form  of  disease  appears  to  have  attained  a  very  wide 
diffusion  in  the  West  Indies  (according  to  Pellarin  (I,  III, 
IV),  Bufz,  Manceaux  and  Baimond  for  Martinique  and 
Gnadelonpe^  Snllivan  for  Havana^  and  Gibbs  for  Nicaragua) 
and  still  more  in  the  Southern  States  of  the  Union.  Almost 
all  the  authorities  in  those  regions  speak  of  it  as  a  disease 
hitherto  unknown,  or  at  least  very  rarely  observed.  In 
Texas  it  showed  itself  first  in  1866  (Ghent,  Tate,  Starley, 
Hewson,  Johnson  (II),  Heard),  and  about  the  same  time  on 
the  coast  and  in  the  central  swamps  of  Louisiana  (Barnes, 
D6Iery,  Faget) ;  thereafter  in  the  State  of  Mississippi  as  far 
up  as  Natchez  (Sharpe,  in  the  '  Transact,  of  the  Mississippi 
State  Med.  Soo. '  for  1874),  in  Arkansas  (Duval  in  the 
'Transact,  of  the  Arkansas  State  Med.  Soc. '  for  1871),  and 
in  Alabama,  where  it  is  prevalent  to  a  very  considerable 
extent,  according  to  accounts  by  Kinnard,  Scholl,  Osbom, 
Michel,  Biggs,  Hondrick,  Weatherley,  Anderson,  Mabry,  and 
Webb ;  it  has  lately  been  reported  to  occur  also  in  North 
Carolina  by  Baleigh  and  Greene. 

The  observations  do  not  point  as  we  have  said,  to  a  new 
form  of  disease,  but  to  an  increase  in  the  amount  or  frequency 
of  sickness ;  or,  in  other  words,  to  the  prominence  assumed 
by  several  forms  of  malarial  fever  in  places  where  they  had 
previously  occurred  only  as  isolated  cases,  and  had  for  the  most 
part  so  escaped  the  attention  of  the  observers.  This  applies 
above  all  to  the  diffusion  which  the  malady  has  attained  within 
recent  years  on  United  States'  soil.  There  is  only  one  account 
hitherto  pointing  to  the  occurrence  of  this  form  of  disease  in 
the  malarial  regions  of  Europe,  viz.  one  from  Sicily  ;  in 
1877^  Tomaselli  published  observations  that  he  had  made  in 
Catania  of  severe  sickness  in  patients  who  had  suffered  for  a 
long  time  from  malarial  fever  and  had  used  large  quantities 
of  quinine^  and  he  ventured  to  regard  these  complications  as 
a  result  of  quinine  poisoning.  When  the  communication 
was  made  to  the  Academie  de  M^decine,  it  was  pointed  out 
by  Le  Boy  de  M^ricourt  that  the  group  of  symptoms  described 
by  Tomaselli  formed  a  complete  picture  of  "  febris  remittens 
hsDmorrhagica,''  and  we  find  that  this  interpretation  of  the 
facts  has  been  adopted  by  Mancini  and  Marotte  in  their  most 
recent  communications. 
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We  may  here  refer  to  still  another  form  of  malarial  fever^ 
which  was  first  described  by  the  United  States*  physicians' 
under  the  name  of  typho-malarial  fever,  and  which  attracted 
the  general  attention  of  the  medical  world  on  its  appearance 
among  the  American  troops  daring  the  war  of  Secession. 
According  to  the  account  of  Woodward,  the  disease  showed 
itself  first  in  the  Federal  Army  in  the  autumn  and  early 
winter  of  1861.  The  surgeons,  who  mostly  came  from  the 
Northern  States  and  were  well  acquainted  with  the  phenomena 
of  typhoid  fever,  were  surprised  to  find  in  it  a  form  of  disease 
which  had  hitherto  been  strange  to^  them.  The  course  of 
the  malady  is  sketched  as  follows  by  Woodward,  from  his 
observations  in  the  Army  of  the  Potomac. 

In  those  cases  in  which  the  malarial  affection  predominated,  the 
disease  presented  itself  in  the  form  of  a  simple  intermittent  or  remit- 
tent ;  not  until  after  seven  to  ten  days  did  the  fever  become  continued, 
or  the  phenomena  peculiar  to  typhoid  show  themselves, — diarrhcea,  ab- 
dominal tenderness,  meteorism,  delirium,  dry  and  brown  tongue,  and  the 
like.  But  it  happened  not  unf  requently  that  the  symptoms  peculiarly 
characteristic  of  typhoid  were  wanting,  such  symptoms  as  the  diarrhoBa 
and  the  rose-coloured  spots,  while  pain  in  the  region  of  the  liver  and  a 
slight  degree  of  jaundice  were  more  frequent  than  in  ordinary  typhoid. 
Many  of  these  cases  ran  a  favorable  course,  especially  under  large  doses 
of  quinine,  but  deaths  were  not  unfrequent.  Post-mortem  examination 
showed,  as  a  rule,  only  a  simple  catarrhal  affection  of  the  mucous 
membrane  with  swelling  and  pigmentation  of  the  solitary  follicles  and 
the  Peyer's  patches,  and  sometimes  swelling  of  the  villi  in  the  small 
intestine  with  pigmentation  at  their  apices.  Corresponding  changes 
occurred  here  and  there  in  the  large  intestine.  Next  in  order,  enlargement 
of  the  spleen  was  often  found,  and  congestion  of  the  liver  with  or  without 
fatty  degeneration.  Histological  examinations  of  the  lymphatic  follicles 
in  these  cases  brought  to  light  changes  such  as  accumulation  of 
lymphoid  cells,  and  sometimes  their  impaction  in  the  nearest  lymphatic 
vessels  and  in  the  connective  tissue,  which  differed  from  the  changes 
occurring  in  typhoid  only  in  degree.  Again,  in  those  cases  where  typhoid 
infection  was  predominant,  the  disease  took  essentially  the  form  of 
typhoid,  and  the  post-mortem  examination  showed  in  a  marked  manner 
the  changes  proper  to  that  disease.  But  the  disease  in  question  was 
charaeterised  by  the  marked  peidodicity  of  its  course;  the  periodicity 
had  often  the  typical  intermittent  character,  becoming  most  pronounced 
in  the  defervescence  and  at  the  stage  of  commencing  convalescence. 
Further,  the  enlargement  of  the  liver  and  spleen  was  characteristic  of 
malaria,  and  was  not  found  in  the  same  degree  of  development  as  in 
simple  typhoid ;  and  finally,  deposits  of  pigment  (melanssmia)  occurred 
in  various  tissues,  as  in  malarial  fevers. 
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Earlier  Lints  of  the  occurruncc  of  this  peculiar  form  o£l 
disease  in  the  United  States  maj  be  found  in  the  descriptions  i 
of  its  malarial  fevers  given  by  Di-ake,  Dickson,  and  Wo< 
researches  on  the  same  subject  have  keen  recently  uudertakea  J 
by  Clymer,  Flint,  Loomis,  and  others,  most  of  whom  eharo  thol 
opinion  of  Woodward  that  we  have  uot  to  deal  here  with  a  I 
peculiarly  modified  form  of  malai-ial  fever,  but  with  a  hybrid:! 
affection,  a  combination  of  malaria  and  typhoid. 

The  same  form  of  disease  has  been  described  quite  recently  9 
by  Borelli  for  Naples,  Aitkeu  for  Rome,  Obodfiuare  for  i 
Wallachia,  Uti rand- Fardel  for  Chinese  ports,  and  Maurel  for 
the  French  convict  settlement  on  the  banks  of  the  Maraiioa 
(Cayenne).  Tlio  description  which  these  authors  give  of  tho 
course  of  tho  disease,  corresponds  in  the  main  with  the  skotch  J 
of  it  by  tho  United  States'  surgeons,  but  in  their  views  of  its  I 
nature  they  diiler  from  tho  latter ;  Borelli,  differing  from  i 
most  of  his  Neapolitan  colleagues,  who  have  expressed  them- 
selves in  tho  same  sense  as  Woodward,  holds  to  the  view 
that  tho  disease  represents  a  modified  form  of  typhoid ; 
Aitken,  again,  declares  it  to  be  a  peculiar  malarial  fever,  and 
Obeddnare,  Durand-Fardel,  and  Morel  would  also  make  it 
out  to  be  a  severe  form  of  malarial  sickneBS,  The  latter  is 
tho  opinion  expressed  by  Van  der  Burcht  in  his  description 
of  a  fever  observed  by  him  at  Gouda,  which  likewise  showed 
the  symptoms  of  a  mild  typhoid,  but  had  remissions  and 
intermissions  in  the  latter  part  of  its  course,  and  pro\'ed 
thoroughly  amenable  to  quinine  and  Fowler's  solution. 
Finally,  Colin  in  his  essay  on  '  Typhoid  in  the  Army  '  also 
declares  against  the  hybrid  character  of  this  disease ;  he  holds 
it  to  be  rather  an  unique  malady,  the  result  of  a  transforma- 
tion of  malarial  fever  into  typhoid.  The  data  available  at 
present  as  to  this  "  typhoid  malarial  fever  "  afford  no  certain 
clue  to  its  nature ;  wo  may  expect  some  onlightonmcnt 
npon  it  in  the  immediate  future,  now  that  the  attention  of 
physicians  has  been  directed  to  it  at  many  points. 

An  explanation  of  the  fluctuations  in  tho  amount  i 
malarial  disease  at  the  several  parts  of  the  globe  will  1 
discussed  in  connexion  with  the  question  Low  far  tl 
diseases  reach  to  in  their  geographiad  distribution^  and  d 
what  factors  their  limitation  depends. 
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§  62.  Regions  of  Intsbmittents,  Bshittsnts,  and  MAT.AmAT. 

Cachexia. 

By   far  the  most  frequent  and  most  widely  distributed 
Jorm,  of  malarial  disease  is  the  intermittent  malarial  fever^ 
which  is  met  with  at  all  times  and  in  all  places  wherever  and 
whenever  the  disease  is  endemic  or  epidemic ;  in  some  cir* 
cumstances  it  represents^  along  with  remittents  of  a  mild 
type  which  very  often  change   in  the  end   into  the  inter-^ 
mittent  form^  the  malarial  process  exclusively.     This  is  trne^ 
above  all^  of  the  disease  where  it  occurs  endemically  in  higher 
latitudes ;  and  it  is  for  the  most  part  true  of  the  epidemics  of 
malaria  in  the  same  regions,   and  still  more  of  epidemics 
where  the  disease  is  not  indigenous,  the  severer  forms   (re- 
mittent and  pernicious  fevers)  being   more  likely  to   occur 
where  the  malady  is  endemic.     This  (intermittent)   kind  of 
malarial  sickness  accordingly,  is  met  with  most  in  the  central 
and  northern  regions  of  Europe,  on  the  rocky  north  coasi 
of  the  Iberian  Peninsula  and  the  plateau  of  Spain,  in  the 
mountain  districts  of   Upper  Italy,  in  the  tropical  and  sub« 
tropical   regions   of   Asia  little   affected  by  the  disease  in 
general  (Aden,  Singapore,  northern  parts  of   China,^  Japan,, 
the  southern  slopes  of  the  Himalaya),'  on  the  table  land  of 
Abysdnia,'on  the  prairies  of  the  River  Plate  States  (especially 
those  of  Paraguay  and   Entre  Bios),  and  of    Australia,  in 
many  of  the  mountain  valleys  and  on  the  tablelands  of  Peru,^ 
New  Mexico,  and  Texas,  over  the  greater  part  of  California, 
and,   excepting  on  the  shores   of    the   great  lakes,  in  the 
northern   division   of  the  Eastern   States  of  the  Union,  the 
region  of  severe  malaria  beginning  on  the  other  side  of  New 
York. 

The  severe  remittent  and  pernicious  malarial  fever  is  prin- 
cipally a  disease  of  tropical  and  sub-tropical  countries.  Its 
headquarters  are  on  the  West  African  coast  territories,  from 
Senegambia  down  to  the  Congo  coast,  the  coast  plains  and 
the  numerous  oases  of  Algiers,*  the  malarial  countries  on  the 

*  Morache.  '  Curren.  '  Blanc. 

*  Baclion  (for  the  oasis  of  Loghouat),  Audet  (for  Tagg^rt).  Seriziat  men- 
tions that  in  an  oasis  inhabited  by  about  400  soals,  15  adults  and  30  children 
died  of  severe  malarial  lever  in  one  year. 
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East  Coast  of  Africa)  aa  given  above,  as  well  as  Madagascar,^ 
the  Comoro  IgUads,  and  the  lately  invaded  islauds  of  Maa^ 
ritiDS  and  Reunion,  tlio  river  basins  and  swampy  levels  ofl 
AbyBsinia'  and  Khartoum,  Lower  Egypt  (particularly  thM 
Isthmus  of  Saez^),  and  Tunis  ;  on  Asiatic  soil  tlio  coasts  o9 
Arabia  and  Beloochistan,  the  plain  of  tho  Enjihratca,  then 
malarial  districts  of  India*  and  of  Further  India,  Ceylonjfl 
nnmcrona  places  in  tho  East  Indies  (especially  in  Java  anu 
on  tho  coast  of  Borneo),  tho  southern  and  south -eaateniM 
coast  belts  of  China  and  a  large  part  of  its  interior,  tho  coa^I 
and  tho  marshy  plains  of  Persia'  and  part  also  of  its  tableland,  I 
Syria,  and  tho  coast  of  Asia  Minor  and  Transcaucasia.  I 

In  the  Western  Hemisphcro,  the  chief  regions  of  remittents  I 
are :    the  coast,  tho  valleys  of  the  Sierra  and  the  wooded  j 
region  of  Peru,  Gayaquil,  tho  sub-tropical  provinces  of  the! 
River  Plato  States  (especially  Tucuman),  some  parts  of  Chili  ^ 
where,  as  we  have  seen,  a  pernicious  malarious  endemic  haa 
lately  developed,  the  marshy  coast,  plains,  and  damp  river 
valleys    of    Brazil    and    Guiana,  tho    coasts  (especially  the 
Atlantic)  and  damp  valleys  of  Central  America,  the  coast 
bolt  of  Mexico,  the  malarious  parts  of   tho  Wei^t  Indies,  as 
given  above,  the  Southern  and  Central  States  of  Union,  with 
part  of  Pennsylvania,  tho  prairie-lands  (especially  IlIinoiaj*J 
Indiana,  and  lowa^),  the  shores  of  the  lakes    Huron,  Eri^ 
and  Ontario  within  the  limits  above  stated,  and  many  diatrictal 
on  the  western  slopes  of  the  Rocky  Mountains  (where  thai 
sickness  is   known   as   mountain  fevei^)  including  some  o{9 
tho  Californian  valleys,"  whereas  tho  coast  on  that  side  of  the  J 
North  American  continent  enjoys  an  exemption  from  malaria] 
fever,  and  especially  from  the  pernicious  forms  of  it. 

On  ^European  soil    the  area  of    endemic  prevalence    ftn 

I  Boriofl  (III),  Borcbgrcvinlt,  '  Blanc. 

*  Kapeciolty  uotorions  in  tUe  hill-districU  of  the  Dvccnn  iindGr  t 
"liill  fBTCr."    See  Wtiglit  (IJ,  lluyne.  Mncdnnnel,  Murmj, 

•  Sec  Palnli,  tmd  tho  account  bj  Doll  of  the  p>;i'nicioiu  iiinlnrinl  fever  i 
preraik-d  ia  1841  from  the  moaUu  at  thg  Indus  eitondjng  in  n  north-w 
directloD  up  to  Tuhena. 

•  Hew  ins,  Cooli. 
'  Forni worth. 
'  Wnggoncr,  Bartbolow,  Smnrt  (II). 

*  Fraslow,  pp.  47,  ^g. 
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the  severe  remittent  and  pemicions  malarial  fevers  is  a  some- 
what limited  one ;  they  are  most  widely  spread  and  most 
frequent  in  the  steppe-lands  of  Southern  Bassia^  in  the 
Crimea^  in  the  Ionian  Islands^  in  some  parts  of  Greece  and 
of  Turkey,  in  the  Danubian  Principalities,  in  the  marshy 
districts  and  the  low  grounds  of  the  Danube  and  the  Theiss 
in  Hungary,  in  the  Banat,  Istria,  and  Dalmatia,  in  the  valley 
of  the  Po,  in  the  malarious  region  of  the  Italian  west  coast, 
in  Sardinia  and  Corsica,  and  on  the  southern  and  western 
coasts  of  the  Iberian  Peninsula.  In  more  isolated  spots, 
and  on  rarer  occasions,  we  meet  with  this  form  of  the  disease 
as  an  endemic  in  the  marshy  valleys  of  Styria,^  in  several  of 
the  regions  of  more  intense  malaria  in  Franco  (La  Vendue, 
Sologne,  Charente,  Landes,  Bresse,  Camargue),  in  the  coast 
provinces  of  the  Netherlands,  in  a  part  of  Belgium,'  in  a  few 
marshy  districts  of  Rhenish  Prussia,  and  in  the  coast  belts  of 
Oldenburg,  Hanover,  and  Holstein. 

The  relation  as  regards  sequence,  of  these  severe  malarial 
fevers  to  the  simple  intermittent  form,  is  for  the  most  part 
such,  that  at  the  beginning  of  the  epidemic  or  the  rise  of 
the  endemic,  intermittent  fevers  are  observed  almost  exclu- 
sively, that  in  the  subsequent  progress  the  cases  of  severe 
sickness  become  more  and  more  numerous,  predominating  at 
the  height  of  the  endemic,  again  becoming  relatively  fewer  as 
the  amount  of  sickness  decreases,  while  only  intermittent 
forms  are  observed  at  the  close.  This  ratio  of  severe  forms  in 
the  endemic  becomes  the  more  pronounced  the  larger  the 
dimensions  assumed  by  it,  or,  in  other  words,  the  nearer  the 
endemic  approaches  to  an  epidemic  ;  and  when  in  such  cases 
there  comes  to  be  an  epidemic  degree  of  prevalence  even  in 
those  regions  where  malarial  fever  is  not  indigenous,  the 
severe  forms  will  sometimes  show  themselves  to  a  consider- 
able extent  there  also,^  although  it  is  still  in  the  proper  foci 
of  malaria  that  they  predominate. 

*  Ondcrka. 

'  According  to  Titcca,  it  Btill  exists  in  Antwerp  as  well  as  in  other  places. 

*  At  the  time  of  the  well-known  seacoast  epidemics  of  1825-27,  this  relation 
came  out  very  prominently  in  the  comparatively  frequent  occurrence  of  severe 
malarial  fever  in  Sweden,  Denmark,  and  many  of  the  non-endemic  localities  of 
Germany  and  France ;  this  was  also  the  case  at  the  time  of  later  pandemiot 
(1846-48  and    1855},  particularly  in  Sweden,  and  also  during  the  epidemic  of 
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As  regards  tlio  geographical  distribution  of  the  malari 
cachexia,  the  principle  holds  good  generally  that  it  i 
frequeotly  met  with  in  those  more  intense  foci  of  malariawhich 
give  rise  to  the  endemic  provnlence  o£  the  severer  forma  of 
fever.  Its  development  in  the  individual,  however,  ia  by  no 
means  dependent  on  preceding  attacks  of  malarial  fevers, 
but  it  may  arise  under  the  continuous  influence  of  the 
morbid  poison ;  and  it  has  often  been  developed,  even  in 
individuals  who  have  remained  entirely  exempt  from  the  dis- 
ease in  ita  feverish  forms.  It  is  the  malarial  cachexia  that 
contributea  so  materially  to  the  excessive  mortality  found  t 
malftrioua  regions. 


5  63.   Reoions  and  Circcmstahceb  op  Qootidun,  TeetiaWjJ 
on  QuAETAN  Fever. 

The  form  and  deration  of  the  inlentiitteni  type  of 
fever  in  the  various  parts  of  the  globe  that  the  disease 
quents,  is  a  question  that  comes  into  closest  connexion  wil 
the  inquiry  concerning  the  geographical  distribution  of  the 
several  kinds  of  malaria.  The  general  anawer  to  thia  ques- 
tion is  that  the  types  with  shorter  periodicity,  approximating 
to  continued  fever — the  quotidian  and  duplicated  tertian — 
are  proper  to  tropical  and  subtropical  regions,  while  in  highc 
latitndoa  the  fevera  with  more  prolonged  intervalsj 
tertian  and  quartan,  arc  moat  charact eristic. 


There  is  practically  but  one  opinion  among  authorities  as  to  the 
valence  of  the  quotidian  I  jpe  in  the  tropics.  "  In  the  tropicd,"  saya 
Day  (II,  p.  74),  "  tlie  quotidian  type  assumcB  the  proportion  borne  by 
the  leas  fatal  tertian  in  more  temperate  climes."  Laare  (II.  p.  1)4) 
reinarliB,  regarding  the  tropical  colonies  of  France ;  "  In  the  provinces 
occupied  by  us  the  pnlndal  fevers  are  almost  always  intermittent  and  of 
the  quotidian  type ;  tbo  tertian  type  is  rare,  and  still  rarer  is  the 
quartan."  Dutroulau  {1.  c.p.  i,';4)  says;  "  Among  the  regular  types  the 
quotidian  is  most  frequently  recognised ;  the  Btatistica  from  all  our 
patustral  colonies  prove  this,  and  we  may  regard  it  as  the  general  type." 
Frantzius  (I.  c,  p.  3*6)  states  :  "  Costa  Bica  resembles  otber  tropical 
countries  in  having  the  quotidian  iutcrmitteat  by  far  the  most  frequent 

hicli  nccording'  tn  mj  vien.  it  ii  nith  tnnlarial 
mes,  with  rdnpuDg  fsver,  that  ir«  have  to  duL 
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form  of  a^e;  the  tertian  occurs  mucli  more  rarely,  and  it  ii  ex- 
tremely seldom  that  one  has  an  opportunity  of  observing  the  qnartan." 
Less  decidedly  pronounced,  but  still  clearly  recognisable,  this  law  shows 
itself  also  in  higher  latitudes,  particularly  in  the  Southern  States  of  the 
Union,  in  the  Ionian  Islands,'  in  Greece,^  Turkey,'  the  Crimea,*  and  other 
parts  of  Southern  Russia  (as  in  Astrakhan,  where  Meyersohn  estimates 
the  quotidian  type  to  be  twice  as  common  as  the  tertian)  and  even  in 
Istriay'  the  Baimt,'  and;other  malarious  regions  of  Southern  and  Central 
Europe.' 

A  more  particular  analysis  of  the  foots  leads  certainly  to 
some  conclnsions  that  are  in  apparent  contradiction  to 
this  law.  Bat  those  are  just  the  exceptions  which  enable  us 
to  formulate  the  principle  more  exactly ;  which  show^  in  &ct^ 
that  the  type  of  the  fever  stands  in  a  definite  relation  to  the 
intensity  of  the  malarial  process.  We  find,  accordingly, 
that: 

1.  The  tertian  typo  prevails  in  those  regions  within  the 
tropics  where  the  milder  malarial  fevers  are  indigenous^  as, 
for  example,  at  Aden,^  the  mountainous  parts  of  the  East 
Indies,^  a  few  points  in  the  Madras  Presidency,  and  on  the 
Peruvian  coast,  where  the  disease  occurs  in  less  severe 
forms  than  in   the  valleys   of  the  Sierra  or  in  the   forest 

10 

region/" 

2.  In  the  malarious  regions  of  the  tropics,  the  natives 
take  the  milder  forms  of  the  fever,  while  the  foreigners,  and 
particularly  those  not  acclimatised,  take  the  disease  in  its 
severer  forms ;  and,  in  accordance  with  that  fact,  the  types 
with  longer  intervals  occur  in  the  former  and  those  with 
shorter  intervals  in  the  latter.^^ 

3.  The  frequency  of  the  quotidian  type  in  endemics  or 

'  Henncn,  Ferrara.  •  Faurc,  p.  49. 

*  Riglcr,  Dumbreck.  *  Heinrich. 

*  Verton,  Mullor  (I).  •  Wenmaring. 

^  In  tho  marshes  of  Holstein,  the  types  of  feyer,  according  to  Dose,  occnr 
in  frequency  in  the  ratio  of  20*5  per  cent,  of  quotidian,  51  per  cent,  of  ter- 
tian, 26*1  per  cent,  of  quartan,  2*4  per  cent,  of  duplicated  quartan,  and  0*3 
per  cent,  of  pernicious  fever. 

^  Howison. 

^  Swaving. 

">  Hamilton  (I).  Smith  (II),  Tsehudi. 

'^  Sec  particularly  the  accounts  of  Borius  (I)  and  Chassaniol  from  Senegambia, 
the  report  on  the  great  malarial  epidemics  of  1809- 11  in  India,  and  the  special 
accounts  by  Nasli^  Henderson,  and  Morchead  from  the  same  country. 

16 
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epidemics   is  in   direct   proportion    to   tlie    severity   of    uPV 
disease 

ThuB  Mondot  states  that,  wLeu  the  endemic  malaria  of  Seaegambui, 
takes  a  mild  form,  tertians  prevail.  The  obeervations  publiahed  by 
Shanke  on  the  forma  of  mahwial  sickness  in  an  Bnglieh  regiment  at 
Secunderabad  from  1837  to  1841  arc  highly  inatractive  in  this  respect ; 
in  the  first  year,  when  the  endemic  was  little  developed,  all  the  oaBes 
were  of  the  tertian  type,  while  io  the  three  following  years,  with  the 
€ndeniic  at  a  considerable  height  of  intensity,  the  quotidian  type  was 
ebaerved  in  five  siitha  of  the  admisBions.  As  in  the  severe  epidemics 
of  tropical  conntries,  so  also  in  the  recently  observed  appearance  of  the 
disease  in  Manritius  and  Reunion,  we  alwiiys  find  the  shorter  type 
predominating ;  the  same  holda  good  also  in  paii  for  the  severe  malarial 
epidemics  in  higher  latitudes,  as,  for  example,  in  the  sea-board  opidcmiea 
of  1825-37,  and  in  the  epidemic  of  1843  at  Mai'ienwerder,'  and  of  1S59 
at  Amsterdam. 

Finally,  we  interpret  in  tlie  same  way  the  fact  tliat 
4.  In  the  endemic  or  epidemic  prevalence  of  malarial  fever, 
the  tertian  type  occurs  iit  the  outset,  wliereas  at  the  height 
of  the  endemic  or  epidumic,  or  whenever  in  general  it  assumes 
a  severe  character,  the  type  is  quotidian,  and  as  the  sickness 
abates  there  are  again  tho  longer  types  of  the  fever,  the 
tertian  in  tropical  and  subti'opical  countries,  in  higher  lati- 
tudes often  the  quai+aii.  Wo  may  recogniao  this  behaviour 
of  the  disease  even  in  the  malarial  centres  of  Charente,'  of 
Hnngary,'  tho  Banat,*  and  of  Transcaucasia,^  although  it  is 
more  pronounced  in  lower  latitudes  such  as  those  of  Algiers,* 
Senegambia,'  and  ludia.^ 

Morehead'  observes  with  reference  to  the  forms  of  the  disease  in  India : 
"  Qaotidians  will  be  found  to  prenttl  most  generally  at  those  seasons  of 
the  year  when  the  generation  of  malaria  is  believed  to  be  actively  going 
on,"  and  to  the  same  effect  are  the  reports  of  Day  (II),  and  of  Geddes 
(1)'°  for  the  epidemic  of  18x5  at  Seringapatam,  and  for  that  of  tSj6 
at  Caddapah.  Concerning  the  behaviour  of  the  marsh  fevers  around 
the  Bay  of  Jahde,  Wenzel  states  :'i  "  Tho  facta  observed  here  agree 
with  those  observed  elsewhere;  that  is  to  say,  when  the  morbific 
agent  becomes  more  intense,  aa  genetic  power  rises,  there  is  not  only  a 
corresponding  increase  in  the  average  aeverity  of  the  form  of  sickness, 
but  alflo  a  preponderaince  of  the  shorter  rhythms  and  an  approximation 
to  the  continued  typo ;  while,  with  decreasing  int<;nsity  in  the  colder 

•  Woinbergor.  •  Popofl.  185;,  pp.  H,  tff;.        '  Hupcl,  DeloM^H 

7  Oanthier.  "  Gpddea  (IIJ,  pp,  94,  IJ4.         "  I',  it.  ^^| 

••  Pp.  45,  i»7.  "  P.  »,1.  ^H 
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monthsy  there  is  a  corresponding  lengthening  of  the  rhythm  to  tertian 
and  quartan."  I  shall  have  an  opportunity  of  adducing  further  evidence 
on  this  point  when  I  come  to  consider  the  question  of  the  comportment 
of  malaria]  fever  in  the  several  seasons  of  the  year. 


§  64.  No  Race  or  Nationality  immune — ^Acclimatisation. 

Just  as  the  Iiistory  of  malarial  disease  shows  it  to  have 
been  a  malady  of  all  times^  so  the  inquiry  into  its  geography 
leads  us  to  recognise  in  it  a  disease  of  all  races  and  nationali' 
ties.  This  predisposition  to  malarioas  sickness  is  developed 
to  the  highest  degree  among  all  the  peoples  belonging  to 
the  Caacasian  stocky  not  only  on  European  soil^  but  also 
among  the  Arab  population  of  the  Barbary  Sfcates^^  and  in 
the  malarious  districts  of  India^  where  the  Mohammedan  and 
EUndu  population^  suffer  in  the  same  degree  as  the  foreigners. 
This  is  not  less  true  for  the  Malay^  and  Mongol*  stocks  and 
for  the  native  (Indian)  population  of  North  and  South 
America.''  The  predisposition  is  least  for  the  Ethiopian  race, 
which,  although  it  by  no  means  enjoys  an  absolute  immunity 
from  the  disease,  is  still  affoctod  by  it,  ceteris  parilnis,  less 
frequently,  less  readily,  and  less  severely  than  other  races ; 
and  to  this  many  experiences  have  incontestably  testified,  not 
only  in  Senegambia,*  the  West  Coast  of  Africa,^  Nubia,®  and 
other  parts  of  its  native  habitat,  but  also  in  other  malarious 

*  Jacqnot  (II,  p.  265),  Espanet,  Furnari,  and  other  aathoritles  for  Algiers. 

»  Milroy,  Huillet,  Campbell,  Winchester,  Leslie,  Thil,  p.  18,  0111  vier,  p.  55, 

Morani,  p.  21. 

3  Cameron,  p.  71, for  Ceylon;  Epp,  v.  Hattem  (II),  and  others  for  Amboina ; 
Heymann,  p.  342,  for  Singkcl ;  Hodder,  for  the  Andaman  Islands ;  v.  Leent  (IV), 
for  Sumatra. 

*  Wilson  (I),  p.  7 If  Duburquoy,  Henderson  ('  Edin.  Med.  Joarn.,'  1876,  No. 
405),  and  others  for  China. 

4  See  the  accounts  by  Praslow,  p.  44,  and  Keeney  (« U.  S.  Army  Reports,' 
1855-60,  p.  243),  for  California;  by  Moses  (II),  p.  38,  and  De  Smet  (*  Voyage 
aux; Montagues  Rocheuses,'  Gaud,  1849),  for  Colombia;  by  Thomas,  Keller, 
Liherman,  and  Porter  (*Amcr.  Journ.  of  Med.  So.,'  1853,  Jan.,  p.  36),  for 
Mexico ;  by  Rendu,  p.  69,  for  Brazil ;  and  by  Tschudi,  for  Peru. 

«  Thevenot  (I),  p.  245,  Gauthier,  p.  116,  Chassaniol,  Berger,  p.  51. 

7  Daniell  (II),  p.  154,  Gordon  (I),  Mouucrot,  p.  39. 

8  Pruner,  Hartmann. 
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regions  of  the  tropica  whither  they  have  niigi-ate 
relative  itnmuuity  from  malarial  fever  on  the  part  of  the 
Negi'O  race  ia  an  acquired  und  not  a  congenital  one,  as  we 
may  learn  by  the  frequent  cases  of  sickness  and  death  from 
this  disease  among  the  children  of  the  negroea  in  Sene- 
gainbia.  But  the  eamo  immunity  is  enjoyed  by  tho  natives 
of  all  malarious  regions  ao  far  as  concerns  their  own  home 
and  snch  other  localities  as  are  affected  by  malaria  less 
severely  than  it;  so  that  one  might  almost  formulate  a 
general  ralo  that  tho  predisposition  to  malarial  sickness 
becomes  weaker  in  proportion  as  the  individual  lias  been 
continuously  exposed,  from  birth  to  maturity,  to  more  or 
less  severe  malarial  influences,  without  suffering  from  them 
to  any  considerable  extent. 

Even  in  the  malarious  regions  of  Europe,  in  the  Nether- 
lands,^ Belgium,^  Pola,*  Syrmia  and  the  Banat,*  Rome"  and 
the  Ionian  Islands/  tho  iudigenous  population  sicken  much 
less  frequently  and  much  less  severely  than  persons  who 
have  come  there  from  regions  free  from  malaria.  Tho  same 
circumstance  is  reported  from  the  Caucasus,*  the  malarious 
centres  of  tho  Southern  States  of  the  TJnion,^  Algiers,"*  Aden^' 
and  other  subtropical  parts  of  the  globe  ;  but  tho  fact  comes 
out  most  clearly  in  the  great  malarious  regions  of  India,'* 
Ceylon,'^  Further  India,"  the  "West  Indies,"  Central  America'^ 
and  other  countries  in  tropical  latitudes.     Tho  following  is 


,  und  McCab«  for  Ilia  West  lodies;  Frantziui,  p.  JlS.  J^ 
VaiUaut  for  Mexico  ;  Cameron  for  Cejlou;  Uejmann  fora 


»pectiag  Intermiltcut   Feren,'  select  diascrt,,  Lonfl 


'  Moulin,  p, 
Central  Ameri 
£aat  Indies. 

'  Blanc,  '  ObBerv. 

2  Mejnnc,  p.  1J3.  <  Erdl.  '  WcnmBriog. 

'  Colin  (I),  Ailken  ('  Brit.  Med.  Journ.,'  1873,  Marcli). 

T  lleonen, '  Britisli  Army  Koporte,'  18,19,  P'  .14  "■ 

'  Kupntithiaiity, 

*  Lo  Conte  for  SaTnnnah,  Williamsotl  (11)  for  North  Ciirolina. 
"  Furnari,  Maillot,  p.  565. 
"  Steinhnncr. 

"  Amiislcy,  McGregor,  Stewart  ('Twneact.  of  the  Calcutta  Med.  Soc.,' 
ji.  149).  MacdouguU,  Ttvinlug  (II),  p.  ao;. 
u  Manhall. 
"  Jiicqnot. 
u  Hunter.  Eraui, 
■•  Liddell,  Bnel,  Hotaer  (II). 
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a  table  compiled  by  Waring^  of  tbe  malarial  sickness  during 
ten  years  among  the  troops  in  the  Madras  Presidency : 


Total  itrengtb. 

IdmiMioni  for 
intenniiteut. 

Admiwioni 

for 
remittent. 

Percentage  of 
the  troopa. 

Intermit- 
tent. 

Remit- 
tent. 

European  troops  . 
NatiYe  troops 

103^31 
568,403 

13*264 

95»354 

4336 
8046 

12-8 
168 

4' 2 
1*4 

The  native  troops  accordingly  suffered  from  simple  mala- 
rial fever  to  a  greater  extent  even  than  the  European^  but 
the  number  of  cases  of  remittent  fever  observed  was  three 
times  less  among  the  former  than  among  the  latter.  In 
CSeylon  there  died  of  malarial  fevers  per  1000  of  the  popula- 
tion: 


Negroes   .... 

VI 

Natives  of  India    . 

.       45 

Malays     .... 

.   67 

Natives  of  Ceylon 

•    70 

Europeans  (English) 

.     24'6 

Also  in  the  severe  epidemic  malaria  of  the  Mauritius, 
according  to  the  account  of  Barat^  the  coloured  races  (Elaffirs 
and  Malagasys)  have  suffered  less  than  others.  In  Costa 
Bica^  says  Frantzius  (p.  328)^  the  severe  forms  of  malarial 
sickness  occur  most  frequently  among  the  blond  and  blue- 
eyed  northeners  (Europeans)  and  the  residents  in  the  cooler 
regions  of  the  highlands^  while  the  settlers  in  the  malarious 
districts  and  the  acclimatised  population  are  affected  either 
not  at  all  or  only  with  slight  agues^  negroes  and  mulattoes 
showing  the  greatest  resistance  to  the  malarial  poison. 

It  is  in  this  sense^  then^  and  notwithstanding  all  the  objec- 
tions which  have  been  urged  on  the  ground  of  observations 
wrongly  interpreted^  that  we  may  speak  of  an  acclimatisation 
against  malarial  disease^  assuming  that  the  individuals  have 
been  exposed  to  malarious  influences  for  a  long  time^  and 
have  escaped  unscathed  altogether^  or  been  only  slightly 
affected.  But^  on  the  other  hand^  it  must  be  admitted  that 
nothing  so  much  increases  the  predisposition  to  the  sickness 

^  P.  460. 
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in  general,  and  to   tba   severe  forms  o£  it  in  particular,  : 
repeated  infection.     This  is  tbe  sense  in  which  there  is 
reason  in  the  contention  of  Dumontier,'  Morel,  Lecoq  {p.  527^ 
Monnerot  (p.  ig),  Monini  (p.  21},  and  the  others,  who  denjl 
the  possibility  of  acclimatisation  againut  malarial  fever,  on  the 
ground  of  observations  mado  tor  bodies  of  troops  that  had  been 
stationed   many   years  in  malarious  places  in   the    tropics. 
The  view  that  I  have  pat  forward  receives  a  material  sa{^ 
port  from  the  most  recent  experiences  of  the  occurrence  < 
severe  forms  of  hromorrhagio  remittent  fever  in  the  tropim 
according   to  which,   in  the    noarly  unanimous   opinion    0 
observers,^  the  sufferors  have  been  almost  solely  EuropeanSj'S 
or,  at  all  events,  have  never  been  the  now  comers,  but  only.¥ 
such  as  had    suffered  from  malarial    sickness   many   timesJ 
before. 

Finally,  there  is  a  series  of  observations  to  indicate  that 
the  immnnity  gained  by  acclimatisation  will  prove  insofScient 
in  proportion  as  the  severity  of  the  epidemic  increases,  that 
it  will  bo  lost  again  if  those  who  have  been  acclimatised  stay 
too  long  in  localities  free  from  malaria,  that  it  pertains  only 
to  tho  place  in  which  it  was  acquired,  and  that  those  who 
remove  to  other  regions  of  severe  malaria  will  no  longer 
enjoy  protection  from  tho  sickness. 


if  aoollmMli^^H 
3ia,  8U0I1  a^^^' 


In  evidonce  of  the  first  mentioned  fact,  tho  insofficioncy  of  ai 
Bation  in  severe  epidemif'S,  there  are  monj  data,  from  India,  ei 
thoBe  of  LangetaS'  reepecting  the  great  mulurial  epidemic  of  1839  at 
Delhi  and  other  places  in  the  Nortli-West  Pi-ovinces.  On  the  second 
point — loss  of  immnnity  in  conBequesco  of  too  long  a  stay  in  regions 
free  &om  malaria, — I  adduce  the  interoating  ohservations  of  Frichett  and 
McWmiam  made  in  the  unfortunate  Niger  Eipiidition  of  1841-43  :  out 
of  158  negroes  who  accompanied  the  expedition  eleven  Bickened  of 
malarial  fever,  and  those  clcren  were  peraona  who  had  lived  for  a  long 
time  (in  England)  at  a  disUmce  fiiim  their  native  country.  Pritchett 
adds  that  ho  had  observed  tho  same  fact  often  before  in  the  West  Indies. 

'  '  Coniid^rationB  sur  I'acclimatemcnt  iea  Eunip£elu  dons  lei  paji  clitnidi,' 
FaIi^  1866,  p.  18. 

»  DbuIW.  Uoono  (I),  p.  17.  Sercx,  p.  38,  Abclia,  Uuicnnz,  Sbupe,  Oiborn, 
SoUivui,  Pellarin,  VeiUnrd,  FalliensteiD,  Rej  (1),  Dcfant, 

'  Scboll  liu  seen  ouly  one  case  of  fcbrig  hiBuiorThagica  in  a  ni^ni,  sail  lie  lud 
already  gone  tliroU);h  many  nttscks  of  malsrtal  sicknesi.  Of  rti  casts  of  this 
lorm  of  nittlaria  obwrved  by  Fmicervinei  in  Hayotte,  twenty-sercn  beloDgvtl  te 
tb«  coloBted  race  sod  the  rcit  to  "     " 
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and  Gkdrdner^  quotes  from  Captain  Trotter's  report  on  the  same  expe- 
dition, the  statement  that  **  the  constitution  of  the  negro,  whether  of 
African  or  American  birth,  requires  an  habitual  residence  in  Africa  to 
be  exempt  from  the  fever  of  the  country."  Lastly,  for  the  insufficiency 
of  acclimatisation  where  there  has  been  a  change  in  the  malarious  place 
of  residence,  there  are  various  interesting  pieces  of  evidence  from 
different  malarious  countries  in  the  tropics ;  thus,  according  to  Grier- 
8on,  Sepoys  from  India  proper  sickened  on  the  marshy  soil  of  Arracan 
in  almost  the  same  numbers  and  to  the  same  degree  as  European  troops ; 
in  Bormah,  according  to  Day,  two  thirds  of  the  Sepoys  suffer  from  the 
severest  malarial  fevers;  and  Beatson'  observes  that  Indian  troops 
coming  from  Hindostan  to  Ghittagong  mn  a  great  risk  from  malaria. 
Nativee  of  St.  Louis  (Senegambia)  who  migrate  to  Bakel,  are  subject  to 
malaria  there  almost  as  much  as  Europeans ;  the  same  fact  is  stated  by 
Michel  (I)  with  reference  to  the  Senegalese  who  have  migrated  to  the 
Gk>ld  Coast,  and  by  other  observers  for  negroes  from  Guinea  who  come 
to  the  Island  of  San  Thiayo — one  of  the  Cape  Yerd  Archipelago,  and 
known  as  "  Mortifera "  from  its  deadly  climate — and  there  incur  the 
.same  risk  as  other  foreigners. 


§  65.  Influence  of  Climate  and  Season. 

Among  the  factors  which  determine  the  occarrence  and 
diffusion  of  the  malarial  diseases^  climatic  and  telluric  condi- 
tions hold  the  first  place. 

The  dependence  of  malaria-prodnction  on  climatic  infiu^ 
enceSj  of  which  the  geographical  distribution  of  the  disease 
over  the  globe  has  already  given  us  indications^  is  brought 
out  in  the  most  definite  way  by  the  prevalence  of  malarial 
fever  (i)  at  certain  seasons  and  (2)  under  certain  meteoro- 
logical conditions^  particularly  under  the  influence  of  heat 
and  atmospheric  moisture. 

In  those  localities  where  malarial  diseases  are  endemically 
prevalent,  they  occur  at  all  'seobsona  of  the  year ;  but  we 
everywhere  meet  with  maximal  and  minimal  periods  of  sick- 
ness, and  it  is  with  the  maximal  periods  that  those  epidemics 
Are  associated  which  spread  beyond  the  malarious  districts 
to  localities  where  the  disease  is  not  indigenous.  A  compa- 
rison of  these  seasonal  periods  of  maximum  and  minimum  for 
the  several  malarial  regions,  shows  many  difFerences  among 

1  'British  Army  Report'  for  1865,  p.  335. 
*  Pp.  60,  62. 
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them,  while  there  is  a  certain  nniformity  within  particular 
latitudes.     Thus,  we  find  that : 

I .  In  regioDB  with  moderately  developed  malaria,  there  are 
two  maxima,  one  in  spring  and  one  in  aatumn,  a  considerable 
decrease  of  the  disease  in  the  months  between  them,  viz.  in 
Bommer,  and  a  minimnm  in  winter. 

This  kind  of  incidence  of  the  sickness  is  met  with  in 
many  locialities  belonging  to  higher  latitudes, — in  Sweden, 
Denmark,  the  north  of  Russia,  Poland,  a  great  part  of  Ger- 
many, and  the  north  of  France,  and  in  high-lying  or  moun- 
tainous regions  of  tropical  or  subtropical  latitudes  corre- 
sponding to  the  above,  such  as  the  tableland  of  Mexico.^ 

A  closer  examination  of  the  circnmstanccs  in  those  cases 
will  convince  ns  that  the  autumnal  maximum  occurs  ofteuest 
wherever  the  malaria  is  most  intense,  and  that  the  great 
epidemic  or  pandemic  outbreaks  of  the  disease  usually  reach, 
their  height,  therefore,  in  late  summer  or  autumn.'  The 
details  summarised  in  the  three  following  tables  furnish 
striking  examples  of  these  ratios  in  the  amount  of  sickness. 

Tahle  of  Malaria  throughout  the  Tear  in  Temperate  Jleguma} 
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a 
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'S 

5" 

H3 
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fi'J 

46 

3" 
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2.  In  regions  with  strongly  developed  malaria,  there  is  a 
laximnm  beginning  in  summer,  which  reaches  its  height  at 

'  NewtoD. 

1  Tbu  incidence  of  tbe  diieeie  comei  ont  very  clMrly  in  the  great  miltii*' 
lideroiraof  1807-11,  1814-17,  and  1S46-49. 

*  f  i»  (iMtDOtM  t«  tlut  and  the  folloving  table  tee  bottoni  of  p.  150. 
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the  end  of  tbe  Bummer  or  the  beginDing  of  antumn,  lasting 
not  rarel;  into  the  winter,  ajid  which  so  far  exceeds  the 
spring  maximam  that  the  hotter  not  nnfreqnently  disappears 
^together,  so  that  there  is  only  one  minimnm,  winter  and 
spring,  and  one  maximum,  sammer  and  antumn. 

This  is  the  cnrye  of  the  disease  that  one  meets  with 
mostly  in  warm  or  enbtropical  regions,  snch  as  southern  and 
weBtem  France,  Italy,  Sicily,  Sardinia,  ssd  Corsica,  the 
Iberian  Peninsula,  Southern  Russia,  Hnngary,  tho  Banat, 
Dalmatia,  Algiers,  Tunis,  Egypt,  Syria,  Persia,  Transoan- 
casia,  and  the  Central  and  Southern  States  of  the  Union. 
In  all  these  countrioa,  the  more  extensive  epidemic  outbrealis 
happen  in  the  summer  and  autumn  months,  chiofiy  from  July 
to  October  (sometimes  as  early  as  June),  and  they  may  then 
laat  through  part  of  the  winter,  into  December  and  even 
later.  From  numerous  observations  conGrming  these  state* 
ments,  I  have  drawn  up  the  following  table  giving  a  series  of 
statistical  data  for  a  number  of  localities. 


Tahle  of  the  Iricidence  of  Malarial  Fever  throughout  the  Year 
in  Warm  Oountriee, 
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3.  Finally,  in  the  most  intensely  malarious  spots  of  the 
tropics,  the  prevalence  of  the  disease  is  generally  associated 
in  a  most  marked  manner  with  the  rainy  season  ;  tho  fever 
nsnally  makes  its  appearance  with  the  commencement  of  the 
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rains^  and  lasts  through  the  whole  of  that  period ;  if  the  rainfall 
be  not  excessive^  it  reaches  its  maximum  usually  when  the 
rains  cease^  and  continues  with  decreasing  extent  and  viru- 
lence^ until  the  setting  in  of  the  cool  season.  But  inasmuch 
as  the  rainy  season  in  the  several  regions  of  the  tropics  has 
somewhat  different  times  for  setting  in  and  a  varying  duration 
according  to  the  geographical  position  and  the  configuration 
•of  the  country^  there  are  also  very  considerable  differences 
in  respect  to  the  time  when  the  sickness  is  prevalent  in  the 
several  tropical  malarious  countries.^ 

Further,  the  period  of  fever  is  protracted  much  longer  here 
than  in  the  localities  of  which  we  have  already  spoken, 
not  unf requently,  indeed,  far  into  the  so-called  cold  season ; 
and  this  holds  particularly  for  those  regions  where  the 
differences  in  temperature  are  the  least  marked  between  the 
several  seasonal  periods,  and  applies  therefore  more  to  the 
tropical  regions  of  the  Western  Hemisphere,  especially  the 
West  Indies  and  Guiana,  than  to  those  of  the  Eastern.  The 
following  table  makes  clear  the  conditions  of  sickness  wliich 
we  are  now  considering,  for  a  number  of  points  within  the 
tropics. 

^  Seo  McClelland,  p.  120,  v.  Frantzios,  p.  319. 

^  From  tho  reports  of  the  Swedish  Board  of  Health  (<  Sondhets-Colleg. 
Ber&ttols« '  for  the  years  1820-73. 

'  According  to  Wcnzel  for  cases  of  sickness  among  harbour  labourers  in  the 
jears  1860-69. 

*  According  to  Thomas  (II),  p.  233,  from  twenty-three  years'  observations  in 
public  institutions  for  the  sick,  and  in  practice  among  the  poor. 

*  Hussa,  from  ten  years'  admissions  into  the  General  Hospital. 
,    '  The  same,  fVom  twenty-five  years'  observations. 

*  Dose,  from  observation  of  6896  cases  during  the  years  1842-63. 
'  Petit,  from  observation  for  twenty  years. 

"  Lach  for  three  years  (1854-56). 

*  Bailey,  I.  c.  May,  p.  401,  from  tho  admissions  at  the  Military  Hospital  of 
S.  Andrd,  1858-60. 

'0  Baccelli  for  two  years'  observations  in  hospitals  at  Rome. 

"  Jilek,  p.  26.  The  numbers  give  the  proportion  of  sickness  in  the  total  force 
of  troops  for  the  years  1863-67. 

^  Villette,  from  several  years'  observations  among  the  French  troops  in 
Metidjah. 

"  From  tho  «  U.  S.  Army  Reports'  for  the  years  1839.59. 
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Table  of  the  Incidence  of  Malaria  tKroughout  the  Year  in 

Tropical  Countries. 
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§  66.  Influbncb  of  Heat. 

The  question  here  raised  leads  us  to  inquire  into  the 
influence  on  the  production  of  malarial  disease  exerted  by 
those  factors  that  are  characteristic  of  the  climate — ^by  the 
conditions  of  heat  and  moisture.  That  inquiry  rests  directly 
on  our  knowledge  of  the  geographical  distribution  of  malaria^ 
and  the  facts  given  in  the  course  of  the  foregoing  sketch 
find  a  definite  expression  in  the  law  that  the  disease  shows  a 
progressive  decrease  both  in  extent  and  intensity  from  the 
equator  to  the  poles^  and  that  there  is  a  certain  limit  beyond 
which  it  does  not  occur  either  endemically  or  epidemically, 

'  Reports  by  Stowell,  p.  6,  and  Waring,  p.  464,  on  the  admUsions  for  fever 
into  the  Qeneral  Hospital  of  Bombay,  1838-43,  and  1846-56;  the  figures  give 
the  ratio  per  month  in  each  100  cases  in  the  year. 

^  Day  (V),  p.  240,  from  ten  years'  observations  in  the  Civil  Dispensary. 

3  Day  (I),  p.  56,  from  five  years'  observations  among  the  troops. 

^  Ewart,  p.  464;  the  figures  show  the  proportion  of  sickness  in  every 
I  GO- soldiers. 

^  Qeddes  (II),  p.  87,  from  five  years'  observations  among  the  troops,  as  in  (i). 

•  Day  ^11),  p.  57,  also  reckoned  as  in  (i). 

^  Dutroulau,  p.  9,  from  two  years'  observations  in  the  hospital  at  St.  Louis. 

^  The  same,  p.  18,  from  the  hospital  in  Cayenne  during  two  years. 

9  The  same,  pp.  30,  31,  from  tii-o  years'  observations  in  the  hospitals  in 
Martinique  and  Quadelonpe. 
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or^  if  it  do  occur^  then  only  in  cases  imported.  In  the 
Southern  Hemisphere^  where  this  limit  is  found  within  com- 
paratively low  latitudes^  the  limitation  is  undoubtedly  more 
dependent  upon  telluric  than  upon  atmospheric  influences. 
But  the  circumstances  in  the  Northern  Hemisphere  must  be 
judged  otherwise ;  here  the  limit  corresponds  to  a  line  which 
starts  from  55°  N.  on  the  western  side  of  North  America, 
sinks  to  45°  on  its  eastern  side,  rises  to  63°  or  64°  on  the 
western  side  of  the  old  world  (Sweden  and  Finland)  and  runs 
across  Northern  Asia  in  about  the  latitude  of  55°.  In  the 
following  table  I  have  put  together  two  groups  of  observations, 
the  first  of  which  contains  a  series  of  places  just  within  the 
limit  where  malarial  fever  is  endemic  or  epidemic,  while 
the  second  embraces  points  that  lie  beyond  the  limit  and  are 
free  from  the  disease  (except  as  imported)  notwithstanding 
the  presence  of  some  factors,  notably  in  the  soil^  which  are 
favorable  to  its  production. 


Locality. 

UUtade. 

Mean  temp, 
of  the  year. 

Mean  tummcr 
teBperatore. 

TQuebec  (Canada) 

46°5 

^o"^- 

'7°50. 

Kingston  (Canada) 

44°8 

^o' 

'?? 

I.. 

Angermanland  (Sweden)'     . 
St.  Fetersbui'g 

63° 

3°5 

i6°7 

59°56 

3°8 

i6°o 

(^Baruaul  (Siberia)' 

53°i9 

-o°5 

if  6 

p^ew  Archangel  (AlaRka) 
Fort  Ripley  (Minn.)     . 

57°3 

t* 

i3°5 

46°io 

4°o 

iS°3 

Fort  Kent  (Maine) 

47°i5 

»o7 

'5o» 

n. . 

St.  John's,  N.F.    . 

4732 

3% 

'3°4 

Julianehaab  (S.  Greenland) 

6o°o 

-o''4 

6°o 

Iceland          .... 

64^0 

4°i 

i3°i 

Faroe  Islands 

62°0 

•   •  • 

io°o 

Haparanda   .... 

65^5 

-o°25 

i6°i 

From  this  we  may  conclude  that  tbe  summer   isobar  of 
150_16°  0.  (58°— 60°  Fahr.)  marks  the  limit*  of  the  occur- 

1  From  meteorological  observatioDs  in  Hcrndsand. 

'  This  is  the  farthest  point  in  Siberia  from  which  there  are  any  aocoimta 
known  to  me  of  malarial  fever  occurring. 

'  Wenzel  (p.  20),  from  observations  made  in  1858-69  among  the  harbonr 
labonrers  in  the  district  of  Jahde,  arrives  at  the  confirmatory  result  that  a 
temperature  of  12^  B.  (is*'  C.)  is  tbo  limit  for  the  development  of  malaria  there 
in  the  summer  quarter. 
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rence  of  malarial  fever^  and  that  those  regions  where  the 
mean  summer  temperature  does  not  reach  that  height^  are 
exempt  from  the  disease.  A  rather  high  temperature^ 
therefore — and  the  opinions  of  all  observers  agree  in  this — 
forms  an  essential  condition  for  the  development  of  malaria ; 
and  one  would  be  justified  in  ascribing  to  this  factor^  within 
limits  at  leasts  the  manner  of  diffusion  of  the  disease  over 
the  globe^  attributing  to  the  higher  temperatures  the  pre- 
dominance of  the  disease  in  tropical  and  sub-tropical  regions, 
and  to  the  relatively  lower  degrees  of  heat  the  less  frequent, 
milder,  and  less  persistent  forms  of  temperate  latitudes.  A 
confirmation  of  this  is  found  not  only  in  the  circumstance 
that  the  extent  and  intensity  of  the  disease  in  malarious 
foci  at  the  several  seasons  of  the  year  are  in  direct  pro- 
portion to  the  height  of  the  respective  temperatures,  but 
also  in  the  fact  that  the  great  epidemics  or  pandemics  have 
been  immediately  preceded  by  hot  years  or  have  coincided 
with  them. 

**  The  severity  of  these  diseases  "  (intermittent  and  remittent  fever), 
says  Annesley  (p.  39),  writing  of  India,  "  is  generally  in  proportion  to 
the  warmth  of  the  climate  or  season  in  which  they  occur."  To  the  same 
effect  is  Morani's  opinion  from  Cochin  China:  ''The  observation  is 
made  every  day,  that  it  is  ahnost  always  at  the  moment  of  greatest 
heat  that  the  fever  declares  itself;"  and  the  same  opinion  is  expressed 
by  Serez  (p.  38),  by  Gauthier  for  Senegambia,|by  Von  Frantzius  (p.  519) 
for  Costa  Rica,  by  Caddy  for  Mexico,  by  Levander  for  Alabama,  and  by 
Armand  (p.  131),  Come,  and  others  for  Algiers.  Similar  observations 
have  been  published  from  temperate  latitudes,  as,  for  example,  from 
Rome  by  Bailey,  who  says  (p.  428) :  "  To  this  period  of  greatest  heat 
{July  and  August)  there  corresponds  the  greatest  pathogenetic  eleva- 
tion in  the  whole  year ;  the  march,  so  to  speak,  of  the  temperature  and 
of  the  pathogeny  is  the  same;"  and  this  is  confirmed  by  Barudel  (p.  118) 
almost  in  the  same  words.  It  is  further  affirmed,  by  Jilek  (p.  57) 
for  Pola,  by  Willkom  for  the  plateau  of  New  Castile  (Spain)  and 
Valencia,  by  numerous  authorities  for  Tennessee,  Virginia,  Pennsyl- 
vania, and  other  of  the  Central  States  of  the  Union,  and  for  Belgium 
by  Meynne,  who  remarks  (p.  226) :  "  During  hot  summers  the  fever 
acquires  more  intensity  and  greater   extent  than  in  ordinary  years. 

.  .  .  We  may,  indeed,  establish  a  general  rule  that  the  intensity 
of  the  paludal  miasm  is  regulated  by  the  intensity  of  the  heat."  Still 
further,  by  Goldschmidt  and  many  other  writers  for  the  malarious 
localities  on  the  northern  coast  of  Germany,  by  Mondineau  (p.  13)  for 
Landes,  by  Tessier  for  the  Sologne,  and  by  Godelier  for  Charente.    So 
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tliut  wlieti  Dutroulau,  in  Slimming  up  all  these  facts,  sajs  (p.   1(15)  ;i 
"  The  staady  riee  of  the  thcrmometric  mean  in  warm  and  palnstralfl 
climates  must  be  regarded  as  iinqnestiotiabtjr  a  more  potent  aiding;! 
canso  of  endemic  fever  than  the  sadden  rise  of  the  thermometer  iB' 
certajn  localities" — he  eipreaaca  not  only  the  view  of  observers  inl 
tropical  and  sub-tropical  regions,  but  also  the  purport  of  the  obeerva-l 
tions  that  have  been  made  in  higher  latitudes.    As  to  the  coincidence  of  ■ 
great  epidemics  or  pandemics  of  malaria  with  remarkably  hot  jeors,  I 
there  are  likewise  many  observations  from  the  most  diverse  parts  o~ 
the  globe;  among  others,  foi'  the  extensive  and  severe  epidcmica  0 
1809 — 1811  in  Mysore,  and  of  1839  and  1841  in  the  North-Wieat  Pi 
vincea,  the  epidemio  of   1853  in  Amboina,  where,  according  to  t 
account  of  Fopp  (p.  14),  the  pestilence  appeared  with  calms  and  a  vorjr 
high  statcof  the  thermometer  following  heavy  rains.  ("  in  die  mate,  dat 
de  oadste  zich  met  herinnerden,  cene  dergelijko  saiaonaverandering  te 
hebbcn  bijgewoond,")  the  epidemic  of  1839-30  in  Brazil  (Sigaud,  p.  1 70), 
many  severe  epidemics  in  the  Nctfaorlanda  and  Ocrniany  (Alkmaar  in 
I55^>  Fricsland  in  1748,  Amsterdam  in  1834.  Bruges  in  1843,  and  the 
general  prevalence  of  the  sickness  in  1719,  1S07,  181 1,  183C,  1846-47,   j 
and  1855],  the  epidemic  in  England  in  1G57  (Willis),  that  of  if 
Sweden,  and  that  of  1834  in  Denmark  (Bremer). 

Bat  although  there  can  bo  no  reason  to  quGBtion  the  I 
general  importance  of  high  temperature  for  the  production  of  1 
malaria,  there  is  juBt  as  certainly  another  series  of  iactB 
which  serves  to  keep  that  significance  within  due  limitH.  On  f 
the  one  hand  we  tneot  with  the  fact,  noteworthy  in  this  con- 
nexion, that,  in  higher  latitudes,  the  malarial  fevers  which 
have  prevailed  oudemically  or  opidemically  in  spring 
undergo  for  the  moat  part  a  considoi-ahle  remiasioa  on  the 
setting  in  of  summer  heat,  that  they  do  not  revive  until  the 
cooler  weather  of  autumn,  and  that  the  disease  has  often 
attained  a  wide  diffusion  in  spring  during  remarkably  raw 
and  cold  weather  {as  at  Halle  in  1701,  in  Dalocarlia  in  1772, 
Copenhagen  in  1724,  Luneburg  in  1797,  Riga  in  1799, 
Baireuth  in  1812,  Wiirzburg  in  1S24,  and  various  places  ia 
North  Germany  in  1847),  It  is  this  that  has  led  Huas  to 
conclndo  from  his  Swedish  experiences  {p.  83)  :  ''  en  ling, 
feylig  og  fuktig  v&r  alatrar  etadse  et  storro  antal  frossfebrar, 
an  en  bort,  mild  och  torr."  Next  there  is  a  circumstance 
not  to  be  left  out  of  sight,  that,  in  the  regions  of  severo 
malaria,  the  disease  shows  itself  and  attains  a  wide  diffusion, 
not  at  the  height  of  eummer,  but  only  wht^n  the  high 
temperatnro  ia  declining  in  late  summer  aud  in  autumn,  and. 
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for  the  tropics  in  particalar^  at  tlio  end  of  the  hot  season. 
And^  as  many  observers  state^  this  is  directly  due  to  the  great 
dinmal  range  of  the  temperatare  that  occurs  at  that  season. 

Twining  (II,  p.  307)  expresses  himself  very  decidedly  on  this  pointy 
basing  on  his  experience  in  Bengal :  **  The  frequency  of  intermittents 
is  augmented  beyond  all  proportion  after  the  cold  nights  and  foggy 
mornings  commence,  and  when  the  heat  of  the  day,  though  much 
decreased,  is  followed  by  a  greater  degree  of  depression  of  the  thermo- 
meter during  the  night  than  happens  at  any  other  season  of  the  year;'' 
and  the  same  opinion  is  stated  by  Geddes  (II,  p.  163)  for  Madras,  by 
Nicoll  and  Day  ('Indian  Annals  of  Med.,'  1859,  January,  p.  88)  for  the 
Deccan,  by  Hamilton  for  Honduras,  by  Gambray,  Worms,  Fhillippe, 
and  others  for  Algiers,  by  Aubert-Roche  for  the  Arabian  coast,  by  Forohi 
and  Fourcault  for  Home,  by  Faure  (p.  47)  for  Greece,  and  by  Kaputs- 
chinsky,  Fopoff,  Sachs,  and  others   for   Southern  Russia.    Nepple, 
whose  experiences  relate  chiefly  to  the  Bresse  country,  says  (p.  135)  : 
*'  It  is  an  indisputable  fact  that  this  malady  does  not  prevail  equally 
at  all  seasons;  that  it  is  not  uutil  the  end  of  summer,  or,  in  other 
words,  during  the  period  which  directly  follows  the  gi*eat  heats,  that  a 
large  number  of  persons  are  attacked  at  once,"  adding,  at  the  same 
time,  that  the  extent  and  severity  of  the  sickness  is  in  direct  proportion 
to  the  high  degree  of  heat  in  the  preceding  summer.    Severe  epidemics 
of  autumnal  fever,  in  somewhat  cool  weather,  have  been  observed  in 
1 615  and  1684  in  various  parts  of  Germany,  in  1657  i^  England,  in 
1724  and  1726  in  Paris,  in  1764  in  the  Bresse  country,  and  in  1835  in 
Vienna. 

It  is  farther  of  soino  account  for  the  question  before  us 
that  the  endemic  and  epidemic  malaria  of  the  tropics  dis- 
appears on  the  setting  in  of  the  so-called  cold  season,  or,  in 
other  words,  that  the  disease  occurs  there  only  sporadically 
with  a  temperature  at  which,  in  higher  latitudes,  malaria  still 
continues  in  full  force  and  potency.  Finally,  there  is  the 
fact  that  in  regions  with  a  temperate  climate,  and  even  with 
a  climate  reckoned  as  cold,  not  only  has  an  epidemic  which 
began  in  the  autumn,  continued  through  the  winter,  but  also 
that  epidemics  of  malaria  haye  even  developed  under  a 
winter  temperature. 

Frank*  observes  :  **  I  have  several  times  seen  at  Wilna  intermittent 
fevei-  showing  itself  in  the  month  of  February  when  the  thermometer 
showed  20°  R.  of  frost  and  even  more  ;"  in  Kasan,  as  Blosfeld  tells  us, 
an  epidemic  of  malarial  fever  occuiTcd  in  the  winter  of  1841-42  in  the 

^  *Prax.  mcd.  univ.  praccpta,*  [De  febro  intermitt.,  §  xxvii,  9  Lips.,  1826,  i, 
p.  262. 
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m\A^\-  ut  Huviii'M  \\M  \  M«)y\»r»obn  (p.  359)  writes  from  Astrakliaa:  "  It 
in  H  (u«ti>  Um^  iUo  f^vw  WM  pjreTalent  eren  when  the  thermometer 
dU^^Wv^s)  ^wsvut^  ^Iv'is^^HNi  olfkiMl  luid  more  ;**  and  Walter  (p.  99),  speaking 
wi  K  UvA\  iMSX^i :  '^  lu  our  <M»lenk  governments  [of  Bnssia]  the  epidemics 
\4  tk^vov  «Ks^>N  iWnMnhw  <»^«Ni  wiien  the  whole  country  lies  under  a 
(kvMi^  nVM^oi^  v"/  kv  ;  MiJL  if  the  soafiements  of  physicians*  which  I  hare 
k^  %W  on^'icfviuii^  N^*^bMS«tti^  aw  vvnract  they  reach  a  higher  inten- 
#;v  %kMa  ^  ^^  Vm  mmimir  tusMw  That  ten  or  fifteen  or  twenty 
j^BS^NjL  >^'  ashtt  <iiM#  »A  with  w  ward  off  ^er,  is  proved  hy  the 
«k>MVi^  X^  <<ttiwtti^  >«dM«k  id^  aufech  isett  in  the  months  of  Deoonher  and 
«^mmm;«»  .£'  'iK*  'M^!^^  ^'  tjfeir  «l^«^  hAY«  been  used  ap  in  the  coarse  of 


t:^  ^v  w^oi^  ^ij^ii^ji  ;$tafii»  ciies^  etiological  questions^  and 
<^WV^>  ^mtfrfN:^  iih»  ditt;$>w«fft»  to  them,  we  ahonld,  in  my 
s>tHfUiVM>  ^r^)v  H^  GiH>  si^^iftRiuott  of  Jacqnot :  ^  ^  if  the  rise  of 
.^y*^v^«Uiiuv  ctuAUMQ  v^t  itself  cr««ifi!e  the  &Ters»  it  appears  as 
t  ■((  Hv;iv  cuiNk^  oi  iiKriMSiump  rhceir  freqaency  and  gravity  ;'* 
^Uui<)  >^w  *kfca^  fc^  M  ^i^uiM  Ottie  recognise  the  fact  that  the 
>.Mft«iK'M^  ^  ***MA*»Ai  iN:vuu!C(feou  to  iaduences  of  temperature 
^^  ^    io  ruv^UM^  ^  >iui[Ke  cii^  we  bttve  been  accostomed  to 


^     >;.     'N«*,<.k^<S  Cl^  )10iS^tVK»^RilN  OB  DXW. 

V.     ...iu>.Mv>;  ^  u    Uv  .lev%uo(.Ktt«jtt(  of  the  disease  not  less 
,vs.v...svv,     .iMM.*     a«kAi  .4     u*?  ':^uip»ffatQre  is  exerts  by  the 

U^j^.ys      *       -^'  ..   vs'     %.  ws:i*/t»,.  vX  of  the  atmospheric  pre^ 

;*,u,iv    o     ai4^    ^vM..:     avixutvttt^     Usually  this  influence  is 

.,^.^.,lv^.v^x    u    i.iv    vvK*;ivUvv  vC  xaalaria^  or  in  an  increase  in 

w   v>.  V ....  V .  v.v.vus,s55,  ^Cv4-  v.vf»«ott8  rains,  eepecially  if  they 

s»    v»v>*vx;    \\    iiA  ^wv^acv   vaU  a  high  temperature.     But 

'     ..     luv   , .  ,K  .s.vci*i.   factor  really  deals  with    the 

..  ...     .     .v    M  ..  .u,*>k>i  *v>y  the  precipitations  (rain  and 

.  .,    »^  ;  I      iv     u%    o  l>v  ,^*t«r wards  proved  that  the 

, .  .  M  .^,,  .vu»^»*kvc%  >%<w^  auiits  to  the  development  of 

,_  ,      s..    V    XX  >wANc>iaenli  that  we  are  always  con- 

.   ,    n  :a    4i   vvivtfc^u  ui^AS^ure,  or  with  the  relative 

.w      .vv.^u;«uLcacK      rbi^  mean  or  measure  will 

.     ..i^*..v    «%,.iC  v^  ^uo  cvuditioii  of  the  soil;  the  fall 


■\-V 


vi  w  U4^u.  vit  x'^b^:  i^M^  ^  s^ 
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must  be  all  the  more  copious^  if  it  is  to  aid  in  the  pro- 
duction of  the  disease^  when  the  soil  is  naturally  dry^  while^ 
on  the  other  hand^  a  very  heavy  fall  on  a  naturally  wet  soil 
will  prevent  the  development  of  the  disease  till  such  time  at 
least  as  the  soil  has  again  become  in  a  measure  dried  through 
the  evaporation  or  sinking  down  of  the  moisture  within  it. 
This  law,  deduced  from  a  long  series  of  observations,  is 
on  the  whole  well  borne  out  by  circumstances;  but  here 
again  there  are  a  certain  number  of  prominent  facts  that  do 
not  suit  themselves  to  it, — a  good  many  contradictions  of 
which  the  explanation  is  still  to  seek. 

In  the  malarious  regions  of  the  tropics  the  fevers  appear, 
as  a  rule,  at  the  beginning  of  the  rainy  season,  they  increase 
in  extent  and  severity  with  the  increasing  rain-fall,^  remit 
usually  at  the  height  of  the  rains,  especially  if  they  be  very 
heavy,*  and  reappear  towards  their  cessation  or  directly  after 
the  rainy  season,  which  is,  as  a  whole,  the  season  when  the 
conditions  are  most  unfavorable  to  health.  Showers  of 
rain,  also,  in  the  hot  season,  and  all  alternations  between 
drought  and  moisture,  are  usually  followed  by  an  exacer- 
bation of  the  endemic  ;^  and  one  may  often  detect  a  direct 
relation  between  the  extent  and  severity  of  the  endemic  or 
epidemic  and  the  degree  of  the  preceding  rainfall. 

"Increased  moisture  leads  to  increased  admissions  for  fever/*  says 
Day/  speaking  of  the  Deccan,  and  opinions  of  the  same  purport  are 
given  by  Annesley  (p.  523)  for  Bengal,  Geddes  (p.  94)  for  Madras,  Grie- 
singer  (after  Fenay)  for  Khartoum,  Aubert-Boche  for  the  Arabian 
coast,  and  by  others.  Side  by  side  with  these  accounts  from  the  tropics, 
of  severe  malarial  epidemics  after  continuous  rain,  there  are  communica- 
tions by  Langstaff  for  Delhi  in  1829,  McGregor  for  the  plain  between 
Delhi  and  Kamaul  in  1841,  Spencer  for  Moradabad  in  1836,  Geddes  (I) 
for  Kaddapah  in  1826,  and  by  Sigaud  for  Brazil  in  1829-30.  To  the  same 
category,  also,  belong  the  reports  of  severe  epidemics  in  Honduras  in 
1861,'  and  Bamandrag  in  1863.' 

^  Annesloy,  p.  520,  Pritchett,  p.  108,  Bernoailli,  Day  (V),  p.  340,  Griesinger, 
p.  374,  v.  Prantzius,  p.  319,  Vaillant,  p.  12. 

*  Pruner,  Meller,  Forbes,  v.  Frantzius. 

3  Qeddes  (II),  p.  136,  Day,  1.  c,  v.  Frantzius.  Blanc  observes  that  in 
Maisowah  [Red  Sea]  the  smallest  precipitations  suffice  to  call  up  the  malaria. 

*  *  Indian  Annals,*  1858,  Jan.,  p.  71. 

5  •  British  Army  Reports,'  1861,  p.  73. 

''  '  Madras  Quart.  Journ.  of  Med.  Sc./  1863,  July,  p.  118. 
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Tbe  facts  come  out  practically  tlio  samo  in  subtropical 
regitms  and  in  higher  latitudes.     There  itlso  wo  find  : 

I.  Malarial  fever  appearing  as  an   endemic  or    epidemic 
either  when  the  rains  set  in  after  a  I'^ng  period  of  heat  and  j 
drought,  or,  again,  when  the  raina  cease  and  give  place  to  I 
warm  and  dry  weather. 

Thus  Link  relates  tliat  when  the  Srat  rain  fell  in  Athene  ii 
iiing  of  October,  i8,i8,  after  a  Bnmmer  that  had  been  very  hot  and  drj 
alt  through  Greece,  every  hospital  in  the  city  became  filled  with  the  sick 
all  at  once.  Under  the  some  or  at  least  similar  circnmstaoc<3S,  malarial 
epidemicB  sprang  up  at  Lucca  in  164S,  at  Rome  iu  1795.  at  Ohuatz  in 
1783.  in  Walchervn  in  iSoq,  at  Zevio  iu  iSii,  at  Rimini  and  La 
Bochclle  in  1837,  in  Istria  in  1833,  at  Grenada  (Haut  Garonne)  in  184^, 
at  Emden,  at  Brcelau,  aud  in  Galtciain  1846,  at  St.  Maum  (Indre-et- 
Loire)  in  1R48,  and  at  Furth  in  1859.  With  regard  to  the  diseaso 
increasing  as  tbe  rains  cease  and  dry  and  warm  weather  sets  is,  Hip* 
pocratoB  had  already  said  :'  "  If  the  winter  he  of  a  dry  and  northerly 
character  and  thu  spring  rainy  and  southerly,  there  will  necessarily  be 
acute  fevers." 

We  meet  with  namcrous  epidemiological  experiences  corresponding  J 
to  this ;  thus,  the  sanio  seqnence  has  been  observed  iu  North  Carolina,  I 
according  to  Dieksun,'  at  Fort  Merrill,  Teias  (Moses),'  in  Algieta  i 
(Jaeqiiot^  and  Bachon),  on  the  Siberian  Steppes  {.Woskeseusky  and  | 
Ecx),  and  in  the  Danubian  Principalities  (Leconte).* 

3.  The  endemic  or  epidemic  dies  out  at  the  height  of  the  I 
rains  if  they  are  abundant. 

In  Sardinia,   says  Moris,  the  endemic  attains  its  acme  in  autumn  ! 
whenever  the  first  rains  set  in,  and  begins  to  decline  only  when  the 
plains  aie  entirely   under  water ;  this  phenomenon   came  out  very 
markedly,  accoi'ding  to  Dutton,  in  the  cpidemica  of  1813  and  1S34  in 
Delaware  County,  PennsylTnnia, 

3.  The  disease  is  common  in  wet  years  and  of  nuer  | 
occurrence  in  dry  years. 

With  refei'enee  to  the  prevalence  of  malarial  fevers  in  the  Southern 
and  Western  States  of  America,  Cooke  (I)  says :  "  Wet  summen  an 
sickly  and  dry  summerB  are  healthy,"  adding  the  noteworthy  reniarfc: 
"  except  in  the  neighbourhood  of  marshes,  ponds,  and  rivers,"  and  he  at 
the  same  time  calls  attention  to  the  enormous  diffusion  of  tbe  dtseaaa 

'  Aphorimn.  iii,  §  11  (Ed.Littr^  iv,  p,  490,  ^v/iiv  u  x''l"!'f  •'"xl'IP^C  ""  ^op"os 
yivqrni,  tA  li  tap  fsofi^uv  Jiai  I'llnof,  uruymj,  tuD  Oiptng,  TH'piroii:  iEiaf). 

'  '  0.  8.  Annj  Reporta,'  1856,  y.  tj  i. 

Mii).p.  rs>. 
•  p.  10. 
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in  Pennsylvania,  Maryland,  Virginia,  Ohio,  Mississippi,  and  Alabama 
in  the  very  rainy  year  of  1823.  Sutphen  expresses  a  similar  opinion  for 
the  State  of  Michigan,  Williamson  for  North  Carolina,  Meynne^  for 
Belgimn  (with  special  reference  to  the  wet  year  of  1859  when  there  was 
mnch  fever  as  compared  with  the  dry  year  of  1858),  Schroder^  for  South 
Bavaria,  Bailly'  and  Oolin^  for  Rome,  Ely  for  Paestom,  Tronssart  and 
Gkracher  (II)  for  Algiers,  and  Bafalowitsch  for  Syria.  For  certain 
localities  this  ratio  between  the  quantity  of  the  rainfall  and  the  amount 
of  sickness  is  proved  by  statistics ;  for  example,  the  following  table  is 
given  by  Jilek  for  Pola. 


1864. 

1863. 

1866. 

1865. 

1867. 

1868. 

Bamfall,  in  Paris  inches    . 
Cases  of  fever,  per  100  men 

i8*44 
514 

14-25 
486 

1210 
363 

344 
354 

5*49 
22*9 

1*5 
142 

The  apparently  contradictory  results  for  1865  and  1867  are  explained 
on  the  one  hand  by  anomalous  conditions  of  temperature,  and  also  by 
the  g^reat  differences,  as  regards  malaria  production,  between  moderate 
falls  of  rain  in  rapid  succession  and  the  same  distributed  over  longer 
periods.  Armand'  remarks  that  in  the  year  1843,  ^  which  there  was 
hardly  any  rain  in  Algiers  from  May  to  October,  the  number  of  admis- 
sions for  malarial  fever  among  the  French  troops  was  52  per  cent,  of 
the  effective  force,  while  in  the  previous  rainy  year  it  was  71  per  cent. 

According  to  Pcndelton,^  the  ratio  of  sickness  to  rainfall  in  the 
malarial  fevera  of  Central  Georgia  may  be  represented  as  follows : 


1845. 

1846. 

1847. 

1848. 

1849. 

Rainfall  in  Spring  and  Summer^  . 
Rainfall  in  Autumn 
Amount  of  sickness^ 

o'6i 

0-86 

16-28 

137 
0*64 

48*10 

I '47 

0-45 
41*80 

113 

075 
2900 

I  "SO 
0*07 

32*48 

>  p.  336.  *  p.  100.  '  p.  127. 

*  (II),  p.  75.  **  It  is  a  general  rule,"  he  says,  **  that  the  more  rainy  the  year 
has  been,  previous  to  the  breaking  out  of  the  fevers,  the  gpraver  and  more  nomerons 
these  are ;  while,  on  the  other  hand,  there  is  a  minimum  of  sickness  in  dry  years, 
even  if  they  be  very  warm,  as  we  found  in  1865." 

*  (I)*  p.  132. 

*  •  Southern  Med.  Reports,*  i,  p.  327. 

7  The  figures  give  the  amount  of  rain  as  calculated  with  relation  to  the  mean 
rainfall  ~  i. 

^  Proportion  of  malarial  sickness  per  hundred  of  aU  cases  of  disease  observed 
by  the  author  in  the  snmc  period. 
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But;  there  are  still,  as  we  have  said,  roaoy  unexplained  I 
exceptions  to  the  rule,  which  serve  to  show  how  far  we  are  J 

ab  present  from  having  a  complete  insight  into  this  particular  1 
factor.     Ill  the   years    from     iS68    to    1872,    an    enormoti8| 
increase  of  endemic  malarial   fever  was   remarked  in  India  j 
this  striking  phenomenon  was  particularly  obviona  in  Madras,  1 
where  the  mortality  from  malarial  fevers  was : 

i3'.346 
15 1. 017 
'93.398 
notable  for  the  almost  1 
and  still  an  I 


In  1868 


But  the  years  1868  and  1S71  wer 
complete  absence  of  the  north-east 
increase  in  the  amount  of  sickness  was  uniformly  remarked 
all  over  the  Presidency;^  in  1872  abundant  rains  appeared 
again,  but  in  that  year  a  very  noteworthy  decrease  in  the 
amount  of  sickness  took  place.  In  the  official  acoounts  of 
the  state  of  health  in  India  iu  the  years  1872  and  1873,  it  is 
explicitly  stated  that  there,  as  well  as  in  other  regions  of  the 
tropics,  wet  years  have  very  often  been  distinguished  by  a 
highly  satisfactory  state  of  health,  and  dry  years  by  very 
unfavorable  sanitary  conditions.  Thus,  in  the  year  1869, 
there  was  a  widespread  epidemic  of  malaria  in  the  Punjaub, 
the  North  West  Provinces,  and  down  to  the  mouth  of  the 
Indus;  and,  as  Cunningham  points  out,"  the  one  factor  that 
conld  not  bo  held  responsible  for  the  outbreak  of  the  disease 
over  that  great  tract  of  country,  was  the  saturation  of  the 
soil.  Another  fact  in  this  connexion  is  noted  by  Wenzel ;' 
on  comparing  the  rainfall  for  twelve  years,  while  the  harbour 
works  in  the  Bay  of  Jahde  were  going  on,  with  the  corre- 
sponding annual  amount  of  malarial  disease,  he  found  that 
the  popular  opinion  prevalent  there,  that  want  of  rain  and 
great  drought  favoured  the  rise  and  diifusion  of  malaria, 
was  no  more  applicable  to  that  district  than  the  converse 
view,  and  "  that  a  saturated  state  of  the  ground,  and  the  exact 
opposite,  were  almost  indifferently  concerned  in  the  productioni 
of  marsh  malaria."      Thas,  he  observed; 

■  Account  In  the  'Mndrug  Monthly  Journ.  of  Med.,' 

*  '.  Tenth  Annuiil  livpoit  of  the  Suaituiy  CommU'ioner  vfitb  the  GoTcnil 
cf  India,'  iS^j.    CulcnltR,  1874. 

•  P.  146. 
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In  three  years  (1858,  1859,  and  1868),  severe  epidemics 
with  a  rainfall  of  2''  to  /('  below  the  annual  mean. 

In  one  year  (1861)  a  severe  epidemic  with  an  excessive 
rainfall^  5*25"  above  the  mean. 

In  two  years  (1862  and  1863)  severe  epidemics  with  a 
rainfall  that  diverged  from  the  mean  scarcely  at  all. 

In  1865  a  slight  epidemic  with  a  deficiency  of  more  than 
^'\  and  in  1866  a  second  slight  epidemic  with  an  excess  of 
2"  of  rain. 

On  two  occasions^  with  a  great  excess  of  rain  in  all  the 
four  seasons  of  the  year  (i860  and  1867)^  and  on  one 
occasion^  with  a  great  deficiency  (1864),  there  was  no 
endemic  prevalence  of  the  disease  whatsoever.  If  we  take 
into  account  all  the  other  allied  meteorological  factors^  such  as 
temperature^  clouds,  and  the  like  upon  which  the  evaporation 
depends,  we  may  still  safely  conclude  with  Wenzel  ''  that  the 
production  of  malaria  in  a  marsh  is  neither  unconditionally 
furthered,  nor  unconditionally  hindered  by  the  saturation  or 
by  the  dryness  of  the  ground,  nor  indeed  influenced  in  any  uni- 
form and  regular  way.^^  The  facfe  that  epidemics  of  malaria 
coincide  in  general  somewhat  more  frequently  with  drought 
than  with  abundant  rainfall,  depends  less,  as  Wenzel  adds, 
upon  hydro-meteorological  than  upon  other  weather  conditions, 
particularly  the  temperature,  which  is  lower  on  an  average  in 
wet  years  than  in  dry.^ 


§  68.  Inplubncb  op  Winds. 

In  considering  the  question  of  the  influence  which  winds 
exert  on  the  occurrence  and  diffusion  of  malaria,  we  have  to 
take  into  account,  on  the  one  hand,  the  property  of  the  air 
in  motion  as  a  carrier  of  material  substances,  or  of  the 
morbid  poison,  and,  on  the  other  hand,  its  modifying  effect 
upon    the     statical    conditions    of    atmospheric    heat    and 

^  In  Dittmarschen  also,  as  Dose  points  out,  severe  endemics  coincide  with 
dry  years,  and  the  milder  endemics  with  wet ;  hut  here  the  difference  is  much 
more  pronounced  than  in  the  Jahde  district.  Thus  in  the  wet  years  of  1842-461 
1849-5 1 »  1856,  and  1863,  there  occurred  in  all  1242  cases  of  malarial  sickness,  or 
a  yearly  average  of  124-2 ;  while  in  the  dry  years  of  1847-48,  1852-55,  and  1857- 
62,  a  total  of  5614  cases  were  observed,  or  a  yearly  average  of  467*8. 
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moistnre.     Tho  first  mentioned  relation  o£  the  wind  to  t] 
diffasion  of    the    disease  will  he    treated    of   snbsoquontlyi 
With    regard  to   the    other,  it  has  been  shown  by  aevei 

iibscrvers,  Koreff,  Sol vagnoU- March etti,  Guislain,  and  otherSj 
that  the  fever  in  Sicily  and  on  the  mainland  of  Italy  appt 
to    increase  both  in    severity   and    in    amoant    during 
pravalonco  of  tho  African  desert-wind  or  sirocco.     It  is 
iipen  question  how    far  the    "variations    in    the    electri 
tension  of  the   air "  caused    by   the   airocco   come  into   tl 
problem,  as  Marchotti  contends  that  they  do;   it  is,  at  any 
rate,   a   less  remote  consideration    to    tako  into    account,  as 
pathogenic  factors,  the  rise  of  temperature,  and  above  all  the 
increased  amonnt  o£  atmospheric  moisture  brought  by  that 
wind.     Tho    great     importance,    for    the    development 
malaria  on  a,  suitable  soil,  of  the  comparatively  small  precipi- 
tation caused  by  a  heavy  dew-fall,  is  clearly  proved  by  the 
occurrence    of    the   disease    under    those    circumstances 
districts  where  there  is  no  rain,  particularly  on  the  coast 
Porn. 


\  69.  Altitude  and  Confiodeation  of  the  Geodnd. 


he 
at 

i 


The  pronounced  endemic  character  of  malarial  disease 
throughout  so  many  large  rogions  of  the  globe  differing 
widely  from  one  another  in  a  great  variety  of  circumstances, 
meteorological,  anthropological,  and  social,  justifies  as  in 
assuming  at  tho  outset  that  tho  occurrence  of  the  disease  ia 
associated  with  certain  conditions  of  the  locality,  and. 
especially  with  conditions  of  the  soil.  There  are,  indeedJ 
few  points  in  the  etiology  upon  which  observers  are  so  agreed, 
as  that  the  soil  has  an  influence  in  tho  production  of  malaria. 
But,  as  regards  the  actual  pathogenic  importance  attaching 
to  factors  situated  in  tlio  soil,  as  well  as  the  way  in  which 
those  factors  help  in  the  production  of  malaria,  there  are  still 
wide  differences  between  the  views  of  the  varions  investi- 
gators ;  and  it  is  only  through  a  careful  analysis  of  the  facts 
that  wo  shall  succeed  in  letting  some  light  in  upon  this  of 
explored,  but  still  very  obscure  region  of  etiology. 

As  regards  the  relation  of  the  altitude  and  conjuration 
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the  ground  to  the  endemic  and  epidemic  occurrence  of 
malaria^  the  general  law  may  be  expressed  by  the  formula^ 
that  the  extent  and  severity  of  malarial  diseases  diminish  in 
proportion  as  wo  ascend  above  the  sea  level.  This  relation 
is  most  marked  in  the  diffusion  of  the  disease  in  mountainoos 
regions;  but  it  comes  out  unmistakeably  also  in  a  hilly 
country  or  among  downs,  as  well  as  on  a  moderate  declivity, 
or  even  on  a  level  plateau  with  basin-like  or  cup-like 
depressions.  It  is  always,  ceteris  paribus,  the  deepest  points 
that  are  affected  most  by  the  disease ;  the  state  of  health  is 
the  more  favorable  the  higher  the  locality. 

This  fact  in  the  distribution  of  the  disease  is  illustrated 
on  a  large  scale  in  the  valley  of  the  Mississippi  and  upon  its 
western  declivity;  ^'the  constantly  increasing  elevation  of 
the  desert  to  the  west  of  the  Mississippi,'*  says  Drake,^  "is, 
no  doubt,  one  cause  of  the  disappearance  of  the  fever  under 
the  same  parallels  in  which  it  prevails  on  the  banks  of  that 
river.'*  We  meet  with  the  same  circumstances  farther  south 
on  the  slopes  of  the  Rocky  Mountains  (Andes)  of  Texas 
(Bracht,  Meyer),  Mexico  (Jourdanet,  Liberman),  Central 
America  {Bemhard,  v.  Frantzius)  and  South  America;  also 
on  the  slopes  of  the  Atlas  in  Algiers  {Finot,  Philippe),  the 
table-land  of  Abyssinia  {Harris,  Courbon),  the  elevated  plain 
of  Armenia  {Wagner),  the  South  German  Alps,  and  the 
Apennines.  Concerning  the  last- mentioned  mountain  chain 
within  the  (quondam)  Kingdom  of  Naples,  it  is  stated  by 
Dorotea^  that  malarial  fever  does  not  occur  at  all  in  the 
Alpine  regions,  i.e.  at  a  height  of  700  toises  (1400  metres) 
and  upwards,  that  in  the  Montana  or  cultivated  zone  (350 
toises  and  upwards)  only  the  slight  and  simple  fevers  are 
observed  in  small  numbers,  while  in  the  zone  of  the  foot-hills 
the  sickness  begins  to  show  itself  more  frequently,  and  the 
coast  region  forms  its  proper  territory.  To  the  same  effect 
is  the  opinion  of  Salvagnoli-Marchetti  on  the  distribution  of 
the  disease  in  Tuscan  territory ;  in  the  mountainous  and  hilly 
country  on  the  one  hand,  and  the  Maremma  on  the  other. 
Even  in  the  regions  of  most  intense  malaria,  this  influence  of 
the  elevation  of  the  soil  is  unmistakeable.  Thus,  at  many 
points  on  the  West  Coast  of  Africa,  the  disease  becomes 
*  I,  p.  715.  '  P.  181. 
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rarer  and  milder  tlio  fflrtbcr  one  goes  from  tha  level  of  tb* 
coast  and  the  higher  ono  rises  (Oldjicld,  IlUch'e,  llugiot);  the  J 
heights  snrrounding  Busaorah  aro  almost  free  from  malaris,! 
whilst   Bnssorah   itself    is  infested    by   fevers   of    tho    worsltfl 
kind   (Hyslop) ;    there  is  immiiaity  also  on  the  moderatclj^ 
elevated  plateau  of  tho   Southern   States   of  America.     Oni 
a    smaller    scale    tins   influeuce  is    ebown  Ju    the    ondemioj 
prevalence  of  malarial   fevcrSj   often  within   narrow   I 
in    low    grounds,    as    in    tho    central    depression    ol 
country  in  Sweden,  especially  round   the  Lakes  Malar  and- 
AVenor,  in  tho  English  county  of  Glouooater  (Nash),  in  thftll 
district  of  Medoc   {Lo  Genitre,   p.    13),   and  at   iiinumerabla  1 
points  in  the  south-west  of  Germany.'     It  is  a  nniTCraally  I 
recognised  fact  in  malarial  epidemics  that,  in  districts  with.'l 
an  undulating  surface,  the  deepest  localities   or  portions  otM 
localities  are  attacked  first  and  most  soverely. 

It  stands  to  reason  that  the  immunity  of  elevated  regionfi 
from   malarial   disease   is   only  a   relative  one,  and   this 
explained  by  a  consideration  of  the  conditions  upon  which  i 
depends.      On  tho  one  hand,  tho  mean  summer  tcmperatai 
is  a  determining  factor;   the  height  to  which  malarial  feret 
ascends  at  the  various  bigh-lying  points  on  tho  globe  ia  v 
definite  ratio  to  tho  geographical  position,  and  accordin^^ 
in  an  inverse  ratio  to  the  latitude  of  the  place. 

In  the  alpine  parts  of  Germany  the  limit  of  malarial  ferer  may  be 
placed  at  an  elevation  of  from  400  to  500  roetrea.  in  Italy  it  riaoe  to 
600  to  1000  metres,  and  to  much  the  eamo  height  in  the  monntainom 
parts  of  Corsica  {Gouraiid,  p,  ag),  on  the  slopes  of  the  Atlas  in  Algiers 
{Leelcrc,  Armand  (I)  p.  1:25),  and  in  the  elevated  mountain  valltifs  of 
the  Lebanon  (Primer).  At  atill  higher  elevationa  (np  to  lOOO  metrca) 
we  find  malarial  ferer  endemic  on  the  alopes  of  tho  Himalaya  and  tko 
high  table-land  of  Ceylon  (in  the  former  at  Kuasuli  (Simla),'  and  in  _ 
the  latter,  at  the  same  altitude,  in  Newera  Ellia'),  and  in  the  form  0 
"  mountain  fever  "  on  the  eaateni  slopes  of  the  Rocky  Monntains.^ 
the  Peruvian  Andes  the  fever  ia  met  with  at  elevations  oven  n| 

'  See  tho  data  giTen  by  SilirCder  n»  to  Uiu  diatribution  of  malarU  in  Sr 

'  Irelnnd,  p.  11. 

'  TbU  ■tntement,  rcitlng  on  tho  nutbority  of  MurslinU  and  Camcrtni,  p.  ] 
has  Intel)'  brcD  conflrmcil  by  Masay  (t.  c,  p.  497). 

,  Bartbolon',  WaggDncr.     Sco   also   t)ie  acoounU  ^Iven  by  MUlld 


A  Brewer  tttt  Utab  Terrltorj  to  the  '  U.  S.  Army  Reports,' 
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3500  metres  or  more,  as  in  Tacno,  according  to  Hamilton,  and  along 
the  mountain  road  as  far  as  Arcquipa. 

The  second  factor  in  this  relative  immunity  of  elevated 
localities  from  malaria  is  undoubtedly  the  state  of  the  soil 
as  regards  moisture,  which  is  naturally  different  from  the- 
degree  of  moisture  in  the  plain.  I  shall  recur  to  this  cir- 
cumstance in  the  sequel;  I  will  only  mention  here^  and 
merely  by  way  of  illustration,  that  wherever  malarial  fever 
is  endemic  at  more  or  less  considerable  elevations,  the  seat  of 
the  disease  is  always  a  valley  with  a  small  declivity,  or  a 
basin-like  depression  in  a  plateau,  while  the  open  levels, 
except  so  much  of  them  as  lie  immediately  at  the  foot  of 
shelving  mountain  spurs,  are,  like  the  mountain  ranges 
themselves,  for  the  most  part  exempt.^ 


§  70.   Geological  and  Physical  Chabactsbs  of  thb 

Maiarious  Soil. 

The  most  important  aspect  of  the  origin  of  malaria  is  un* 
doabtedly  that  which  presents  itself  in  the  question  how  far 
the  disease  depends,  as  an  endemic  or  epidemic,  upon  the 
geological  and  physical  conditions  of  the  soil,  upon  the  kind 
of  rock,  the  porosity,  the  degree  of  saturation,  the  amount  of 
organic  detritus,  and,  further,  upon  the  tillage,  and  perhaps, 
also,  upon  the  products  resulting  from  cultivation. 

Whether  geological  characteristics  of  the  soil  exert  an 
influence  on  the  production  of  malaria  is,  to  say  the  least,, 
questionable ;  at  all  events  the  opinions  that  have  been  put 
forward  on  that  subject  have  not  been  accepted. 

Thus,  Heine  has  been  led  to  lay  particular  stress,  from 
the  pathogenetic  point  of  view,  upon  the  amount  of  iron  in 
the  soil  in  the  hilly  fever-regions  of  the  Deccan.  On  the 
other  side,  McClelland  (p.  120)  has  shown  that  the  laterite^ 
to  which  Heine's  suggestion  refers,  possesses  all  those  phy- 
sical characters  which  are  peculiar  to  malarious  soil  in 
general ;    and,  conversely,  we  find    the  same    formation    of 

'  The  facts  published  by  Steifensand,  p.  115,  on  the  prevalence  of  malarial 
ferer  in  the  basin-like  depressions  among  the  mountains  of  the  Lower  Rhine 
are  very  instmcting,  on  a  small  scale,  for  estimating  these  conditions. 
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soil  in  many  otber  districts  iidjoining  the  malarious  localitiel 
which  are  themBclvca  fi'ec  from  malaria,  such  as  Midnapni 
Chota  Nagpnr,  and  Dorunda,  as  well  as  Simla  and  other  points 
on  the  foot-bills  of  the  Himalaya.^  In  like  manner  we  must 
rojectj  or  at  least  receive  with  mnch  caution,  the  notion, 
which  I  myself  long  shared,  that  a  large  quantity  of  salt  in 
the  soil,  especially  common  salt  and  saltpetre,  conduces 
materially  to  malarial  fever  ;  this  opinion  is  chiefly  based 
upon  the  endemic  prevalence  of  the  disease  on  the  west 
■coast  of  Italy,  on  the  table-land  of  Now  Castile,  the  steppes 
of  Russia,  tho  prairies  of  North  America,  Ac;  bat  there  are 
other  regions,  snch  as  tho  pampas  of  the  River  Plate  States, 
which  enjoy  a  remarkable  exemption  from  malaria,  although 
their  soil  contaius  the  samo  ingredienta. 

We  may,  in  tho  meantime,  safely  limit  the  influence  of  the 
soil  in  the  production  of  the  malaria  to  its  distinctive  physical 
characters,  among  which  the  conformation  and  tho  kind  of 
rock  are  certainly  of  real  importance.  But  we  discover, 
farther,  that  no  formation  and  no  kind  of  rock  absolutely 
ezclndes  the  occurrence  of  malaria.  It  can  be  shown  that 
tho  intensity  of  the  morbific  influence  is  materially  increased 
by  the  porosity  and  hygroscopic  character  of  tho  soil  j  and 
accordingly  the  alluvial  and  diluvial  formations  are  classical 
ground  for  malaria,  while  the  older  formations  are  more  or 
less  exempt  in  proportion  to  the  compactness  of  the  rock. 

The  chief  seat  of  the  endemic  malaria  of  the  ollavium  or 
diluvium  is  always  found  where  there  is  a  permeable  and 
highly  hygroscopic  clay  soil  (clay,  loam,  clayey  marl,  marsh, 
&c.) ;  a  porous  chalk  soil  is  less  favorable  to  it,  and  least 
favorable  of  all  is  a  sandy  soil.  Tho  relative  exemption 
from  the  disease  of  the  last  mentioned  kind  of  soil  may  bo 
explained  by  reference  to  its  distinctive  physical  characters  ; 
readily  open  to  saturation  in  consequence  of  its  loose  struc- 
ture, it  is  uuable  to  retain  the  absorbed  moisture,  and  it 
becomes  dry  almost  as  soon  as  it  is  saturated.  It  is  only 
when  a  soil  of  porous  chalk  or  a  sandy  soil  rests  upon  highly 
hygroscopic  clay,  or  a  firm  kind  of  rock,  that  the  former  are 
more  apt  to  bu  associated  with  malaria ;  tho  substratum  is 
littla  adapted  for  conducting  water,  and  the  moisture  that 
*  (loodemtll).  'Dunbar.  >  Irolwid. 
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has  sunk  into  tlie  chalk  or  sand  is  unable  to  escape  from 
them  at  onco^  and  so  this  saturation  is  maintained  for  a 
considerable  time. 

Linna)us  was  the  firsts  as  far  as  I  know^  who  advanced 
the  notion  that  malarial  fevers  were  frequent  on  clay  soil, 
on  the  strength  of  his  observations  in  Sweden.  The  same 
fact  has  lately  been  demonstrated  very  conclusively  by 
Meynne  (p.  302)  for  Belgium,  and  we  find  it  to  hold  good 
for  almost  all  the  great  malarious  regions,  and  for  the  smaller 
spots  of  malaria  no  less,  such  as  the  marshy  districts  of 
England  (Cambridgeshire,  Lincolnshire,  and  Gloucestershire^) 
and  the  department  of  Calvados.*  Tlie  great  liability  to 
malarial  fever  of  a  clay  soil,  as  contrasted  with  the  exemp- 
tion of  a  sandy  soil,  comes  out  with  especial  prominence  in 
nil  the  epidemics  that  have  occurred  in  the  malarious  regions 
of  the  North  German  plain  and  of  the  Netherlands. 

The  exemption  from  malaria  enjoyed  by  the  islands  of  the 
West  Indies  with  a  chalk  soil,  such  as  Barbadoes,  is  very 
remarkable  when  contrasted  with  the  special  prevalence  of 
the  disease  in  the  islands  of  volcanic  formation.*  In  the 
sketch  which  Jourdanet  (p.  150)  gives  of  the  malarious 
regions  of  Mexico,  we  read  :  ^'  In  the  towns  of  Campech6 
and  Merida,  both  built  upon  chalk  soil,  intermittent  fevers 
are  not  very  common  in  comparison  with  other  places,^'  and 
this  statement  is  confirmed  by  Debout  as  far  as  relates  to 
Campeche. 

Concerning  the  distribution  of  malaria  in  Belgium,  Meynne 
states  (p.  307)  :   ''  It  may  be  said  in  general  that  the  strata 
of  sand,  permeable  and  containing  very  little  of  foreign  sub- 
stances [viz.  clay],  are  eminently  healthy.'^     This  exemption 
of   sandy  soil  from  malaria  comes  out   prominently,  as  we 
have  said,  in  the  epidemic  fever  of  the  coast  of  Germany  and 
the  Netherlands ;  thus  Pricke,  in  his  report  upon  the  epi- 
demics  of    1826   and    1827,  states  (p.  49)  :   ^'This  form   of 
"'sease  showed  itself  in  all  localities  which  had  the  so-called 
^^y  soil ;   from  places  with  a  sandy  soil  adjoining  them,  it 
^^  Us  if  cut  off,  although  the  latter  were  likewise  affected 

'    JloystoD,  Naah. 

9  Account  in  the  *  Lond.  Med.  and  Phys.  Journ./  Ixvi,  p.  87. 
J   '  Urifcish  Army  Reports  (West  Indies),'  1838,  pp.  26,  27. 
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by  the  innndatione."  FortLer  evidence  of  this  occurs  in  th(M 
exemption  of  the  sandy  parts  of  Calvados  aa  contrasted  with'B 
the  districts  of  that  Jepartnicnt  that  rest  on  clay  ;  McClel*d 
land  (p.  123)  also  states  that  the  occasional  spots,  where  theran 
are  interruptions  of  light  sandy  soil  in  the  highly  malariau^f 
laterite  (clay  with  iron)  running  through  the  South  of  tt:h..W 
dostan  from  Midnapur  to  Sumbulpur,  are  not  subject  to  thofl 
endemic  disease  notwithstanding  their  immediate  contiguityj 
to  the  most  intense  malarious  foci;  Lord  says  that  in  Lowe^f 
Sind,  which  is  notorious  for  its  bad  forms  of  malarial  feverj 
the  disease  is  rarely  met  with  on  a  sandy  soil ;  and,  lastly,  ifcl 
is  observed  by  Annesley  that  the  relatively  favorable  condUl 
tions  of  health  at  many  points  00  the  Malabar  coast  (Madrasl 
Presidency)  are  explained  virtually  by  the  sandy  soil  of  tbel 
localities.  'M 

In  complete  agreement  with  the  circumstances  here  spokenfl 
of,  we  have,  finally,  the  fact  that  in  localities  which  rest  upoeifl 
a  rocky  bottom,  but  are  still  the  seat  of  endemic  malariatfl 
fever,  there  ia  always  a  more  or  less  thick  layer  of  permeablfin 
alluvium,  or  diluvium,  or  mineral  detritus  spread  over  thflfl 
firm  rock,  and  always,  therefore,  a  hygroscopic  upper  soil.     I 

We  meet  with   malarial  fevers  under  such  c iron ms tan ca^J 
on  the  rocky  soil  of  Guernsey  [IIukMvs),  in  Gibraltar,  anjfl 
in  certain  parts  of  Tennessee  and  Kentucky  (Dral-e)  ;  further  J 
on   the  greater   part   of  the   west   coast  of   Italy,  from  thel 
Tuscan  Maremma  down   to    Sicily,  where  there  is,  resting  1 
upon  the  firm  volcanic  rock  (basalt),  a  deposit  of  clayey  marl  J 
of   various  thickness  mixed  with  broken  rock,  and  upon  thau 
again  a  stratum  of  tho  newest  alluvium  rich  in  salt  (salma8«^ 
traje) ;  again,  in  the  Canary  Islands  {Lopes  do  lAma),  wherflfl 
basalt    or  trachyte    has   volcanic  tufa  or  clay    resting    upoik!| 
it ;    in   Bellary   on   tho  so-called   "  black   cotton   ground," 
which  is  basalt  covered  with  volcanic  detritus  i'  in  Malwa^ 
on   trap  with   an   upper  stratum  of  sand   (Ranken),  and  in 
Cutch  (Winchester)  ■  and,  finally,  in  tho  basins  of  the  Tem- 
pisque  and  Rio   Grande  in  Costa  Rica,  where,  according  Uy 
V.   Frantzius  (p.  31S),  there  is  also   volcanic  tufa  deposited 
on  firm  rock.  ^ 


'  Doy.  •  Indian  Annala  of  Med.,'  1859,  Jnn„  p.  I 
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§  71.  Saturation  of  toe  Soil. 

Under  all  these  circumstances^  then^  the  peculiar  malaria- 
prodncing  property  of  the  soil  seems  to  depend  upon  copious 
saturation  of  the  ground  and  upon  the  concurrent  formation  of 
organic  vegetable  detritus.  This  saturation  may  be  brought 
about  by : 

(i)  Atmospheric  precipitations,  the  importance  of  which 
for  the  production  of  malaria  has  already  been  dwelt  upon, 
while  it  has  been  at  the  same  time  proved  that  the  intensity 
and  amount  of  the  disease  not  unf requently  stand  in  a  direct 
ratio  to  their  amount. 

(2)  Nearness  to  larger  or  smaller  basins,  whose  enclosing 
line  is  sufficiently  low  to  prevent  the  drainage  setting  towards 
the  more  elevated  rivers,  lakes  or  pools ;  so  that  the  soil  is 
constantly  saturated,  and  the  sub-soil  water  is  high  or  low 
according  to  the  amount  flowing  in. 

(3)  Inundations  occurring  periodically  or  at  irregular 
intervals. 

(4)  Saturation  of  the  ground  with  sub-soil  water,  a  cir- 
cumstance which  is  calculated  to  throw  light  upon  the  occur- 
rence of  malarial  diseases  in  many  localities  situated  remote 
from  river  basins,  and  whose  soil  cannot  become  saturated  in 
other  ways. 

The  production  of  malaria  takes  place  on  the  largest 
scale  under  (2)  and  (3)  of  the  above-mentioned  conditions. 
Firstly,  on  the  low  coasts  of  tropical  and  subtropical 
countries,  and  on  the  damp,  alluvial,  and  often  flooded  banks 
of  their  great  rivers ;  and  in  higher  latitudes  also,  in  many 
great  foci  of  disease  where  the  same  peculiarities  of  the  soil 
are  recognisable,  for  example,  the  shores  of  the  Caspian,  the 
lower  basin  of  the  Volga,  of  the  Danube,  of  the  Bhine,  of 
the  Elbe,  and  of  the  Vistula.  In  the  second  place  we  find 
malaria  exceedingly  common  in  small  and  often  definitely 
circumscribed  spots  by  the  sides  of  lakes,  small  streams  or 
brooks,  pools,  ponds,  and  ditches,  and  extending  just  as  far 
as  the  basin  makes  its  influence  felt  in  saturating  the  soil  of 
the  neighbourhood.  There  can  be  no  well-founded  doubt, 
therefore,  about  the  intimate  causal  connexion  between  a  wet 
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soil  and  tho  production  of   tlie  disease  ;  and  the  former  i: 
be  regarded   as  characteriatic  to  some  extent  of  malariouBj 
localities.     A  very  striking  esarapio  of  this  is  furnished  1 
tho  hygienic  conditions  in  the  Giroude,  of  which  tho  follow-] 
ing  accoont  is  given  by  Gintrnc  :    The  department  is  dividee 
by  the  Garonne  into  two  almost  eqtial  parts,  a  uorth-easten 
with  higher  elevation  and  a  thoronghly  dry  soil,  and  a  d 
south-western   division,   tho  southern   extension  of  which  i 
tho  plain  rising  somowhat  towards   Landes,  with  tho  I 
malarious    Bordeaux  at  tho  northern   apex    of    the   triangle. 
Of  484  patients  admitted  for  malarial  fever  into  the  Bordeaux 
hospital  during  four  years,  105   came  from   the  arrondisse- 
mcnts  on   the  eastern   bank  of  the   Girondo,   and  379  from 
those  on   the  western  ;   but,  inasmuch  as  the  population   of 
the  first  division  was  254,150   and  that  of  tho  second  only 
179,429,   the  ratio  of   tho  sickness  in  the  whole  population 
was  in  the  former  case  i  in  3430  and  in  tho  latter  i  in  473. 

Besides  these  malarious  regions,  we  have,  thirdly,  ' 
endemic  occnrronco  of  the  fever  in  localities  that 
periodically  inundated  by  irrigation  for  the  purposes  of  agri- 
culture. A  classical  example  of  this  is  found  in  the  large  J 
malarious  districts  of  countries  where  rice  is  much  cultivatedj 
as,  for  example,  in  many  parts  of  India,  especially  the 
western  division  of  Khandeish  (Williamson  I),  in  Java,  in 
Ceylon  (Gamcron,  p.  71),  in  Hong  Kong  (Wilson  (I),  p. 
147,  Dill),  and  other  parts  of  tho  sonth-west  of  China,  in 
Japan  (Wemich),  in  Greece,  in  the  rice-growing  districts  of 
Upper  Italy  (Ferrarin,  Savio,  Maffuni),  Sicily,  and  tho  north 
of  France,  in  Portugal,  and,  in  tho  Western  Hemisphere,  at 
Savannah  {Georgia},  where,  according  to  Danicll  (I)  malarial 
fever  has  become  endemic  since  tho  rice-ficlda  were  laid  out, 
and  round  about  Charleston  (Simons,  p.  406),  and  at  oth^ 
places  in  the  Southern  States.  In  like  manner,  we  may  I 
account  for  the  prevalence  of  tho  disease  in  localities  with 
extensive  meadows  and  much  cultivation  of  hemp  (as  in  the 
low  grounds  of  tlio  provinces  of  Pinerolo,  Saluzzo,  Turin, 
Ivrea,  and  parts  of  tho  provinces  of  Asti  and  Alessandria  in 
UppL-r  Italy),  in  the  mountain  valleys  of  Syria  in  conse- 
quence of  much  gardon-irrigation  (llirhardaon),  00  the  gold- 
fields  of  California,  where  tho  ground,  originally   dry,   has 
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been  pnt  nnder  water  for  the  purpose  of  gold-digging  and 
agricnhore  (Xo^an),  and  nnder  other  conditions  of  a  like 
kind* 

FonrtUy,  and  lastly,   the  importance  of  a  wet  sofl  for 
generating   malaria  is  especially  weU   shown  in  connexion 
with  the  endemic  occurrence  of  malarial  fevers  in  localities 
which,  although  remote  from  a  river  basin,  have  their  sofl 
abundantly     saturated     by    subterraneous    springs.       Van 
Swieten  was  the  first,  and  after  him  Pringle  and  Monro,  to 
direct   attention  to  this  &ct,  and  further  inquiries  in   the 
Tarions  localities  have  afforded  an  interesting  explanation  of 
it.     There  are  in  Sicfly,  as  Irvine  (p.  5)  states,  many  beds  of 
streams   which   are    quite    dry    in    summer    (the   so-called 
Jiuwum),  and  malaria  is  endemic  in   their  neighbourhood; 
inquiry  has  shown  that,  in  the  bed  of  the  stream  higher  up, 
there  is  a  small  rill  of  water  which  appears  to  sink  suddenly 
into  the  sand,  whfle  in  fact  it  pursues  its  way  underneath 
the  channeL     This  applies,  for  example,  to  the  large  ^tfmare 
running  to  the  north  of  Messina,  which  appears  to  be  quite 
dry  in  summer,  but  rapidly  fiUs  with  fresh  water  if  one  digs 
not  more  than  a  foot  or  two ;  "1  have  often  observed,'^  says 
Irvine,  ''that  such  fiumares  as  have,  amongst  the  natives^ 
the  reputation  of  being  subject  to  malaria,  have  streams  of 
water  running  all  the  year  in  their  superior  parts.''     The 
case  is  probably  the  same  with  those  seemingly  dry  malarious 
places  in  Sardinia,  where  the  quivering  of  the  ground  under 
the  foot  (hence  called  ''  tremulo  "  by  the  natives)  betrays  the 
presence  of  sub-soil  water.     A  further  contribution  to  this 
subject   is  made  by  Celle   (p.    10)    with   reference   to  the 
endemic    occurrence  of  malarial  fever  at  several  places  in 
North  Africa :  "  There  are ''  he  says,  ''  collections  of  subter- 
raneous water,  arising  either  from  hidden  sources,  or  owing 
their  origin  to  the  infiltration  of  rain  water ;  these  collections 
rest  always  upon  impermeable  strata  of  argilaceous  rock  or 
marl,  so  that  they  have  no  other  way  of  getting  reduced 
except  by  the  prolonged  action  of  the  sun  on  the  surface. 
Not   to  mention  the    Sologne,  there   are   certain   parts   of 
Algiers,  of  the  coast  of  Tripolis  and  of  Darfour,  that  are 
subject  to  the  effects  of  these  hidden  deposits.''     Precisely 
the  same  explanation  may  be  resorted  to  for  the  occurrence 
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of  malaria  in  several  rainless  oases  of  the  Sahara,  whoi 
geological  formation  must  be  represented  in  some  euch  wa] 
-na  follows :  Basin-like  depreasiooB,  of  various  extent,  in 
rocky  or  highly  hygroscopic  bottom,  form  reservoirs  ani 
channels  for  the  collection  of  subterraneous  water ;  they  are 
covered  by  a  layer  of  alluvium,  the  surface  soil  of  the  oasis, 
And  they  swell  in  volumo  in  spring  in  consequence  of  the 
snows  melting  on  the  interior  mountain  ranges  of  Central 
Africa.  The  influence  of  these  subterranean  collections  of 
water  upon  the  saturation  of  the  soil  above  them  is  so  great 
that,  even  in  the  intervals  between  the  various  oases,  the 
sandy  surface  changes  in  spring  into  almost  green  meadows, 
affording  a  periodical  sustenance  to  the  cattle  of  the  nomadic 
population  of  those  regions.  At  several  places,  in  Spain  and 
Greece  also,  malaria  is  found,  according  to  Armienx,^  under 
the  same  circumstances. 


§  72.  OnoANic  Mattkes  in  tub  Soil. 


The  amount  of  organic  viatler  in  the  grotind  is  the  last  of 
those  properties  of  the  soil  which  we  have  found  to  stand  in 
a  causal  relation  to  the  origin  of  malaria.  Observers  at  the 
most  diverse  points  on  the  globe  are  nearly  unanimous  nt\ 
saying  that  the  development  of  the  malarial  poison  depeni 
directly  or  indirectly  upon  the  processes  of  decomposition 
organic  and  particularly  of  vegetable  matters  in  or  upon  the 
soil,  and  that  it  is  in  a  measure  bound  up  with  those  pro- 
cesses. Drake  (I,  p.  709)  sums  up  the  American  experience 
on  this  point  with  the  words  :  "  It  is  a  safe  generalisation  to 
affirm  that,  all  other  circumstances  being  equal,  autumnal 
fever  prevails  most  where  the  amount  of  organic  matter  is 
greatest,  and  least  where  it  is  least."  We  shall  consii' 
afterwards  how  far  this  opinion  applies  generally. 


I 


§    73.     CnANOES    IN    THB    SoiL — CULTIVATION,    NeGLECT    Of 

Cdltivatiom,  Excavations,  Volcahic  Distoebancbs. 

The  experience  of  variations  in  the  amount  of    sioknesa 
;oincideQt^  with    changes    in   the   condition   of    the    soil 
<  'Oat.  det  hapit.,'  1865,  Sept. 
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important  as  enabling  ns  to  estimate  the  influence  of  the 
soil  on  the  prodaction  of  malaria.  There  are  here  three 
main  considerations : 

1.  The  decline  or  even  the  complete  extinction  of  the 
endemic  after  the  drying  up  of  a  previously  damp  or  marshy 
soil,  a  fact  which  has  been  conclusively  proved  by  observation 
hundreds  of  times  in  all  parts  of  the  world.^ 

2.  The  fact  that^  when  the  water  is  high  and  the  ground 
completely  covered  by  it,  the  endemic  or  epidemic  disappears^ 
fresh  cases  of  the  disease  appearing  only  after  the  water  has 
run  ofF  and  the  surface  of  the  ground  has  been  laid  bare. 
Classical  examples  of  this  are  furnished  by  the  malarious 
regions  periodically  inundated  on  the  banks  of  the  Nile^ 
Indus^  Euphrates^  Gunges^  Senegal^  ^iger^  Mississippi^  and 
other  rivers,  where  the  endemic  always  begins  after  the 
waters  have  begun  to  subside.  There  is  another  illustration 
of  the  fact  in  those  rice-fields  in  India  which  are  always 
under  water,  and,  as  Annesley  remarks,  are  the  least 
dangerous  to  health.  Experience  also  in  Turkey  {Sandunth), 
in  Sardinia  {Moris),  at  several  places  in  the  Southern  States 
of  the  Union  {Nott),  in  England  {Boyston)  and  elsewhere, 
proves  that  the  complete  flooding  of  marshy  ground,  and 
the  filling  up  of  standing  pools,  ditches,  and  the  like  causes 
the  endemic  to  disappear  as  certainly  as  if  they  had  been 
dried  up. 

3.  The  way  in  which  the  soil  is  treated  has  an  influence 
upon  the  amount  of  sickness.  Thus  the  breaking  up  of 
virgin  soil  and  other  operations  of  that  kind,  the  cutting 
down  of  woods,  and  the  neglect  to  cultivate  ground  that 
used  to  be  tilled,  are  favorable  to  the  occurrence  and 
prevalence  of  malarial  disease ;  while,  on  the  other  hand,  a 

^  Meynne  (p.  a86)  writes  thus  of  the  improvement  in  the  sanitary  conditions 
of  Belgiam :  "  The  progressive  diminution  of  endemic  intormittents  in  the 
coast  belt  is  an  ascertained  fact,  and  that  diminution  has  everywhere  coincided 
with  the  disappearance  of  marshes,  the  extension  of  cultivation,  and  the  esta- 
blishment of  a  regular  system  of  storing  water."  The  same  applies  equally  to 
many  localities  where  these  principles  are  carried  out  on  a  large  or  smaU  scalet 
particularly  to  the  notorioas  malarious  districts  of  France,  the  Solog^e,  the 
Dordogne  (Sclafer),  and  the  like,  where  there  has  been  a  considerable  decline  in 
the  sickness  since  the  amelioration  of  the  soil  was  xmdertakon ;  many  districts 
in  them,  which  used  to  be  almost  uninhabitable  on  account  of  malaria,  now 
enjoy  the  most  favorable  sanitary  conditions. 

18 


274         GBOGBAPHIOAL  AND  HISTOBIOAL   PATHOLOGY. 

oarefnl  and  regular  oaltivation  of  the  soil  contributes  materi- 
ally to  improve  the  health  of  a  locality. 

The  development  of  malarious  foci  in  consequence  of  the 
reclaiming  of  the  soil^  and  the  disappearance  of  the  disease 
after  its  complete   cultivation^    are   facts   that    have   been 
observed  on  a  grand  scale  in  the  most  diverse  parts  of  North 
America.     "  It  is  a  well-known  fact/'  says  Bush  (p.  97), 
''  that  intermittent  and  bilious  fevers  have  increased  in  Penn- 
sylvania in  proportion  as  the  country  has  been  cleared  of  its 
wood,  in  many  parts  of  the  State.     It  is  equally  certain  that 
theee  fevers  have  lessened  or  disappeared  in  proportion  as 
the  country  has  been  cultivated.^'     Similar  observations  have 
been  made  in  that  State  more  recently^  as  in  1849  ^  Bradford 
County,  where  there  was  an  increase  of  malarial  fever  in 
oonsequence  of  the  reclaiming  of   a  large  tract  of  land.^ 
Statements  to  the  same  effect  have  been  published  also  by 
Collins,  Oibbs,  and  others  for  the  Gulf  States  ;  by  Williamson 
for  North  Carolina ;  by  Somervail  for  Essex  County,  South 
Carolina,  and  by  others.     The  most  recent  experiences^  and 
those  on  the  largest  scale,  eome,  as  might  be  expected^  from 
the  Western  States;    they  include   those  of    Ckurdner  for 
Astoria,  and  of  Keenay,  who  gives  an  account  of  the  appear- 
anoe  of  malarial  fever  under  the  above-mentioned  conditions 
at  the  several  military  posts  in  Iowa,'  and  adds  :  "  The  fact 
not  only  holds  good  here,   but  has  generally  been  so  at  all 
the  various  stations  at  which   I  have  been^  particularly  at 
tlK>8e  posts  where  the  cultivation  of  the  soil  has  been  one 
of  the  dutiee  of  the  command ;  "  of  Logan  for  Oalifbmia,  and 
of  Stratton  for  Canada,  whare,  as  he  states  in  his  report, 
the  diffusioii  of  makrial  f evor  has  foUowed  the  progress  of 
immigration  and  redaiming  of  the  soil  from  ea»t  to  west, 
while  the  disease  has  diminished  also  in  proportion  as  the 
oountry  has  been  brought  more  completely  under  cultivation. 
As  to  the  influence  of  the  breaking  up  of  virgin  soO^  there 
aie  nameroQS  obaenFmtimia  from  Biaxil  {LaUemani,  Atekem^ 
fMi)^  from  Alpeie  sinee  the  oorupatioii  of  the  country  by 
tiie   French  {BemtfrneM,  Jaequci  (I),  p.  610)^   from    E^ypt, 
Asia  Minor»   and   Syria  {Prumer,  pp.  356-359),  from  Java 
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(Swaving),  and  from  the  Banat  {Weinberger).  The  remark- 
able increase  which  has  occurred  in  the  pernicious  remittent 
fevers  {febris  remittens  hamorrhagica)  within  the  last  ten  or 
twenty  years  in  the  Southern  States  of  the  Union  is  referred 
to  by  Norcom  as  follows :  ''  Before  the  war,  the  Southern 
States  were  in  a  high  state  of  cultivation  and  the  lands 
thoroughly  drained;  hence  the  malignant  forms  of  malarial 
disease  as  a  general  rule  were  not  known,  except  in  very  low, 
badly-drained,  swamp  lands.  Within  the  past  eight  years 
[written  in  1 874] ,  owing  to  so  much  land  lying  waste,  defective 
drainage,  and  the  general  unsanitary  condition  of  the  country, 
the  malarial  poison  has  acted  with  intense  virulence,  and 
caused  the  disease  we  are  now  considering/^  The  same 
opinion  is  expressed  by  Green,  by  observers  in  Georgia,  and 
by  others. 

Another  interesting  example  of  the  appearance  of  malarial 
disease  in  consequence  of  deterioration  of  the  soil  in  localities 
hitherto  exempt  from  them,  is  furnished  by  the  East  African 
islands  of  Mauritius  and  B^union.  The  fever  has  been  observed 
in  them  since  1 866,  but  all  the  authorities  agree  in  stating  that 
the  two  colonies  had  enjoyed  a  remarkable  immunity  from 
malaria  up  to  that  year.  The  coast  and  the  level  country  of 
the  Mauritius,  which  formerly  afforded  a  rich  soil  for  the 
growing  of  coffee,  indigo,  and  cotton,  had  been  gradually 
allowed  to  go  out  of  cultivation  and  had  become  entirely 
barren ;  it  thus  became  necessary  to  go  higher  for  fruitful 
tracts  of  land  to  bring  under  cultivation,  and  the  result  has 
been  the  laying  out  of  the  sugar  plantations,  which  have  proved 
highly  remunerative.  But  the  deforestation  rendered  neces- 
sary by  this  new  industry  has  led  to  a  material  change  in  the 
hydrology  of  the  country ;  the  mountain  torrents  that  used 
to  carry  a  great  volume  of  water  down  to  the  coast,  have 
either  disappeared  altogether  or  they  have  become  so  small 
that  they  scarcely  reach  the  shore  in  their  course,  often 
sinking  into  the  ground  or  forming  small  standing  marshes. 
Then,  in  1865,  there  came  excessively  heavy  rains,  which 
contributed  still  more  to  the  formation  of  marshes ;  and  thus 
there  developed  in  1866,  under  the  influence  of  very  high 
temperature,  an  epidemic  of  malaria  which  quickly  spr^^ 
over  the  whole  island,  and  appears  to  have  left  the  disease 
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endemic  behind  it.  All  this  applies  equally,  as  Lacaze  atate^  j 
to  Reunion,  which  has  always  emulated  the  sister  island  ia  J 
its  plantations,  industries,  and  trade.* 

There  is   a   scarcely  less  voluminous  body  of  ezperiencn 
going  to  prove  the  influence  upon  outbreaks,  or  exacorbationB  J 
of  the  disease,  which  has  been  exerted  by  excavations  involving  J 
the  disturbance  of  the  soil  to  a  considerable  depth,  such  s 
trenches,  canals,  dykes,  railroads,  and  highways,  particularly  J 
when  such  works  have  been  carried  out  on  a  malarious  soil.    I 
Improvement  in  tho  sanitary  conditions  of  a  locality  by  regular  ' 
cultivation   of   tho    soil    (whereby  there    are   not   ouly  large 
quantities  of  water  withdrawn  from  it,  but  perhaps  also  tho 
processes  of  decomposition  taking  place  iu  it  are  modified) 
has  been  demonstrated  in  various  parts  of  the  globe  by  the 
results   that   have  followed   the  planting   (undertaken  with  ] 
that   object)   of  a  higlily  absorbent  vegetation.     The  first   ' 
attempt  of   the  kind,  so  far  as   I   know,  was  the   planting 
of    tho    sunflower    {Helianihu»    anvuns)    io    tho    malarious 
neighbourhood   of   Washington ;    according  to  the  account 
of   Maury  tho  effect   has  been  very  advantageous,  and  th» 
same  good  result  has   been   attained,  as  Martin*  states,  in  I 
some  parts   of    the   Netherlands.      Experiments   on  a  stilt  I 
larger    scale,    and     attended     by    the    same    snccess,    have   ^ 
been   made  with   plantations   of  IUvcalypttis  globulus.     Tho   , 
English  were  the  first  to  plant  that  tree,  at  the  Cape,  fou 
the  purpose  of  drying  the  soil ;    the  practice  was  afterwards 
carried  out,  as  a  sanitary  measure,  in  several  of  the  i 
malarious  parts  of  Algiers,  and,  as  Gimbert  assures  us,  with 
equally    brilliant    success.*     Summing    up   all    these   cxpi 

'  Sec   also    the  accaunte   bj    Itarat,   Nicola*,    llarraut,   Mercuria.   Tessii 
BasBignot,  and  Locaie. 

'  Very  intercating  observatioa*  liavc  lutelj  (1868-70)  been  mttile  on  UiU  pointy  J 
according  to  the  atatcment  of  Fokker,  amaug  the  workmen  omplojod  in 
the  canals  in  WalchercD. 

*  '  Revno  do  tfajrapeatlqne,'  18C7,  Nov.,  p.  1  j. 

*  The  'Oaxette  behdomad.  de  M£d.,'  wbicb  publiibn  the  aecand  report  at' 
Gimbert,  adds  the  following  editorial  note  (1875,  p.  341);— "W'e  havo  our- 
ulrcs  had  occaaion  to  verify  tbeio  propertiot.  At  the  approach  to  tho  bridge  of 
Var,  on  tlie  TBiIvay,  there  ii  B  gnard-houic  built  on  alluvial  depoiita,  wbicb  baa 
been  InTcated  by  intermittent  maiih  fever.  Every  now  and  tlien  it  became- 
neeeasBTy  to  change  the  occapantaof  it.  Sirnck  by  these  reaolta,  M,  Tillanl 
got  the  idea  of  lurroundiog  the  Loiue  with  encalyptaa.  Since  the  first  year- 
■fUr  that  wai  doDC  the  fever  baa  eontpletcl;  dimppraTcd." 
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rienceSj  Day  remarks  that  the  prevalence  of  malarial  disease 
''  is  lessened  by  cultivation^  increased  by  depopulation/'  and 
Aschenfeldt  says:  '' Nothing  but  the  greatest  wildness  or 
perfect  cultivation  protects  a  region  from  malarial  fever/' 

Finally^  I  must  here  direct  attention  to  the  singular  foct^ 
often  observed^  that  changes  in  the  soil  brought  about  by 
volcanic  disturbances  have  repeatedly  led  to  an  outbreak  of 
malarial  disease  or  to  a  considerable  increase  of  it.  The 
first  observations  on  this  subject  come  from  Italy — ^from 
Rome  in  1703  {Baglivi,  pp.  51,  388,  566),  from  Beggio  in 
J 783  {Mammi)j  and  from  Palermo  in  1828  {Merletta).  In 
Peru^  also,  according  to  Smith  (II)  and  Tschudi  (pp.  440, 
469)  a  remarkable  increase  of  the  disease  has  been  noted 
after  earthquakes.  In  recent  times  there  has  been  a 
striking  illustration  of  the  same  fact  in  Amboina  [East 
Indies]  ;  Epp,  Heymann,  v.  Hattem  and  Popp,  agree  in 
stating  that  the  island  up  to  1835  was  subject  only  to  a 
moderate  amount  of  malarial  fever  of  the  simpler  kinds,  but 
since  tho  earthquakes  that  took  place  in  that  year,  the  dis- 
ease has  undergone  a  steady  increase,  both  in  its  area  and 
its  intensity. 


§  74.    Exceptions  to  the  Bulb  that  Masshy  Soils  are 

Malarious. 

There  are  few  points  in  the  etiology  of  disease  about 
which  so  complete  an  agreement  exists  among  observers, 
as  the  significance  to  be  ascribed  to  the  agency  of  the  above- 
mentioned  factors  in  the  production  of  malarial  diseases ;  the 
•state  of  the  case  appears  in  fact  to  be  so  clear  that  it  must 
impress  tho  observer  almost  without  being  formally  stated. 
The  close  association  of  malaria  with  a  particular  kind  of 
soil,  highly  saturated  and  rich  in  organic  matters,  especially 
vegetable  matters,  and  the  fact  that  the  disease  breaks  out 
whenever  that  kind  of  soil  is  subjected  to  a  high  temperature, 
suggests  the  conclusion  that  the  development  of  the  morbid 
poison  goes  hand  in  hand  with  the  processes  of  decomposi- 
tion sot  up  in  organic  matters  under  those  circumstances. 
This  opinion  will  find  all  the  readier  acceptance  the  more 
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one  attends  to  the  fact  that  the  malady  provailH  most  oitl 
the  particular  soil  that  has  all  thDse  characters  most  pro>fl 
nouDced,  viz.  ■niarshy  ground,  and  in  those  tropical  and  sub^H 
tropical   regions  where  the  processes  of   decomposition  ar^f 
most  active  under  the  inflaenco  of  very  groat  beat.     It  wil|fl 
gain  in  probability,  also,  the  more  one  is  led  to  admit  thai 
effect  on  the  amount  of  sickness  produced   by  those  changejB 
in  the  condition  of  tho  soil  and  climate  of  which  we  havflfl 
been  speaking  {§  73).     However  much  there  may  be  in  thUH 
view  that  is  nndonbtcdly  correct,  it  has  iu  the  end  led  to  si 
one-sided  ;  theory  and  the  theory  having  degenerated  into  »l 
dogma,  the  effect  has  been  rather  to  obscure  than  to  elucidate^  I 
Tho  facts  that  I  am  about  to  state  will,  in  my  judgmental 
serve  to  prove,  on  the  une  hand,  that  all  those  conditions  inl 
the  soil  and  in  the  atmosphere  which  aro  required  to  accouati 
for   malaria  according    to  the    swamp  thconj — if    I    may  btrl 
allowed  the  expression — do   by  no  means   sufBce  of  them*  I 
selves  to  bring  about  the  disease ;  while,  ou  the  other  hand,  J 
the  facts  in  the  sequel  serve  to  prove  that  the  disease  oocms   . 
both    endemically  and    epidemically  very  frequently  under 
circumstances  where  the  effect  of  a  saturated  alluvial  soil 
exposed   to  a  high   temperature  is  altogether  excluded,  or 
where  tho  states  of   the  soil,  and  the  meteorological  states, 
correspond  so  little  to  those  demanded   by  the  theory,  or 
differ  so  little  from  the  telluric  and  climatic  conditions  at 
innumerable  other  and  non-malarious  places,  that  it  is  impos- 
sible for  Its  to  find  tho  cause  of  endemic  or  epidemic  malaria 
in  them  alone. 

Intlance*  of  non-malarioiis  marsh. — One  of  the  most  in- 
teresting, although  hitherto  least  noticed,  phenomena  in  the 
liistory  of  tho  malarial  diseases  is  presented  to  ns  in  the 
aremptioii  enjoyed  by  many  large  tracts  of  conntry,  espe- 
cially in  the  Soothem  Hemisphere,  whose  circumstances  uf 
soil  and  climate  would  lead  one,  ou  the  analogy  of  othec_ 
regions  much  subject  to  tho  malady,  to  expect  its  e 
occurrence.  I  shall  limit  myself  to  a  few  of  the  1 
striking  facts  relating  hereto. 

In  the  first  edition  ol  this  work  (I.  p.  .!;6|  I  had.  airing  a 
tioo,  although  with  eouie  reeerre,  to  th«  t^cl,  vonched  br  b^  "V 
aad  Bnutel,  that  the  pamptu  oT  the  Bir«r  Plata  Slates  won 
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£rom  this  disease,  notwitlistaiiding  their  resemblance  in  geological 
features  to  the  prairies  of  North  America  and  the  savannas  of  Brazil,  as 
well  as  their  situation  in  comparatively  low  latitudes — notwithstandiiq^, 
in  short,  that  they  afforded  all  the  conditions  necessary  for  the  pre- 
valence of  malaria.    I  am  now  able  to  prove  this  assertion  by  the  most 
certain  evidence,  so  that  there  cannot  well  be  any  doubt  about  the  fact 
itself.    Mantegazza  (I,  p.  loo)  says,  with  reference  to  the  banks  of  the 
Bio  de  la  Plata :  "  Paludal  fevers  are  nowhere  known ;"  and  he  adds  (p. 
386),  concerning  the  sanitary  conditions  in  Paraguay :  "  Intermittent 
fevers  have  not  that  gravity  that  one  might  expect  in  such  a  latitude 
and  amidst  so  much  moisture."    On  this  point  Dupont  is  explicit  (p. 
13) :  "  Intermittent  fevers  are  entirely  unknown  along  the  littoral  (of 
the  La  Plata) ;  it  is  difficult  to  say  to  what  cause  their  absence  is  to 
be  attributed,  but  all  physicians  are  agreed  that  they  are  absent.    •    . 
.    •    The  country  presents,  at  any  rate,  all  the  geological  conditions 
suitable  for  the  development  of  malarial  fevers — undulations  of  the 
Bur£EU^  hardly  perceptible,  periodical  inundations  over  vast  tracts  of 
land,  marshes  and  lagoons  of  great  extent  along  the  banks  of  the 
rivers,  great  elevation  of  the  temperature  in  summer."    To  the  same 
purport  is  the  statement  of  Bouffier:  ''The  numerous  islands  of  the 
Fftrana  are  covered  with  innumerable  marshes,  which  fill  and  empty 
with  the  rising  and  falling  of  the  river.    Those  marshes  contain  an 
enormous  quantity  of  debria,  both  vegetable  and  animal ;  the  bottom  is 
generally  muddy.    As  soon  as  the  level  of  the  river  falls,  an  immense 
extent  of  marshy  ground  becomes  exposed.    For  all  that,  I  have  not 
observed  a  single  case  of  intermittent  fever,  and,  from  the  information 
that  I  have  been  able  to  gather,  it  appears  that  this  affection  is  rare 
among  the  indigenous  inhabitants."    Humboldt  had  already  pointed 
out  that  the  marshy  banks  of  the  Amazon  in  the  upper  part  of  its 
course  are  almost  free  from  malaria,  in  contrast  to  the  banks  of  the 
Orinoco  and  Magdalena ;  and  that  statement  has  been  confirmed  by 
Bates,  one  of  the  most  recent  and  most  trustworthy  travellers  in  those 
parts,  as  well  as  by  Gait  (I).    On  the  Peruvian  pampas,  also,  in  the 
upper  valley  of  the  Sacramento,  malarial  fever  appears,  from  the 
experience  of  Gait  (II)  to  be  very  rare.    Of  the  montana  region  of  that 
country  Tschudi  (p.  440)  remarks :  "  We  again  come  upon  valleys  with  a 
rich  vegetation,  with  a  muggy  and  hot  atmosphere,  and  covered  with 
marshes,  in  which  the  disease  is  quite  unknown."    If  we  turn,  now,  in 
this  survey  to  the  eastern  part  of  the  Southern  Hemisphere,  we  find  in 
Australia  and  Polynesia  a  region  almost  absolutely  free  from  malaria^ 
notwithstanding  that  the  climatic  and  telluric  conditions,  which  have 
been  frequently  mentioned  as  favorable  to  the  production  of  the  morbid 
poison,  are  present  there  to  the  fullest  extent.    As  to  the  complete 
exemption  from  malaria  enjoyed  by  Yan  Diemen's  Land  and  New 
Zealand,  the  opinions  of  Dempster  (I,  p.  355)  and  Scott  agree  with  those 
of  Johnson  and  Thomson.    It  is  more  especially  pointed  out  by  the 
last-mentioned  writer  that  Europeans  who  have  lived  for  years  in  New 
Zealand  on    the  alluvial    banks  of    the  Waipa  and  Waikato   have 
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remained  qnite  froc  from  fever,  and  that  others  who  have  come  to  Neir  I 
Zealand  in  ill  heftlth  from  moJarioua  conntries  in  tLc  tropics  have  com-  I 
ptetel;  recovered.     I  have  already  given    (p.  309I   mora  particular  1 
detsils  of  the  proportion  of  eickneeH  among  the  English  troops  in  that  I 
colonj,  and  of  the  non-malarious  condition  of  manj  of  the  groups  of  a 
iilands  in  Poljrneaia.    The  immunity  from  malaria  which  N'ew  CaledoniA  I 
eiyojB  has  excited  the  greatest  aatonishment  among  the  French  phjsi-  I 
cisns;  notwithstanding  an  alluvial  soil  abundantly  saturated  and  covered  ■ 
with  luxuriant  vegetation,  says  Dc  Rochas  (p.  15},  and  in  8pit«  of  aa  I 
almost  tropical  climate — themeau  temperature  of  the  year  amounting  to  I 
33° — J3°0,  (71° — 73Tahr.),  and  the  mean  summer  temperature  to  about  1 
16°  C,  (79°  Pahr.) — malarial  fever  is  almost  unknown  there ;  and,  ia  I 
fact,  he  saw  during  three  years  only  a  single  case  (of  intermittent  facial  1 
neuralgia)  among  a  body  of  troops  averaging  from  90  to  loo  strong,  I 
who  employed  themselves  in  rood-making,  trenching  the  ground  with  a   I 
view  to  its  cultivation,  hunting  in  the  marshes,  &c.,  without  taking  any   I 
precautions.    Oharlopin  (p.  16)  says  that  "the  grand  fact,  which  at  I 
once  strikes  the  physician,  in  the  pathology  of  New  Caledonia,  is  the  J 
absence  of  int«naittont  fever,  notwilh standing  that  sJl  the  conditiong  ^ 
favorable  to  the  existence  of  that  malady  are  brought  together  at 
various  parts  of  the  island,  and  especially  at  the  points  most  inhabited." 
To  the  same  effect  Bourgarel  (p.  344)  states ;  "  I  do  not  know  that  there 
has  been  a  single  case  of  intermittent  fever,  in  spite  of  the  vast  raarshes 
that  are  met  with  at  the  mouths  of  the  numerous  streams  which  water 
the  island."     Nor  arc  striking  examples  of  the  same  kind  wanting  in 
the   tropical   regions   of    the   Northern    Hemisphere.      Thus    Taulier 
remarks  that  in  Manilla  malarial  fever  has  a  very  mild  type,  althongh 
the  town  ia  built  npon  a  damp  eoil  and  surrounded  by  marshes  and 
rice-fields ;  and  Macculloch,  speaking  of  the  exemption  of  Singapore 
from  malaria,  says:  "There  is  a  mystery  for  which  I  con  conjecture  no 
solution,  while  every  imaginable  circumstance  ia  present  to  render  the 
land  in  question  one  of  the  most  pestiferous  sx)ots  under  the  sun ;  it  is 
a  collection  of  jungles  and  woods,  marshes  and  rivers,  and  sea  swamps, 
and  it  is  a  flat  land  under  a  tropical  sun,  and  it  is  the  land  of  m 
and  yet  it  is  a  land  whore  fevers  are  unknown;"  and  this 
confirmed  in  the  details  given  by  UcLeod  as  well  as  in  the  officinl 
reports.'     In  the  same  way  as  the  French  physicians  speak  of  New 
Caledonia,  the  Fnglish  observers  express  their  astonishment  at  the 
complete  absence  of  malarial  fever  in  the  Bermudas;  in  the  Grat,  officuJ 
report,  relating  to  the  period  from  181 7  to  1836,  we  read;' "It  is  especially 
worthy  of  remark  that,  notwithstanding  the  numerous  marshy  sitnaticau 
in  different  parts  of  the  island,  fevers  of  the  intermittent  type  are  aim 
altogether  nnknown."    During  the  twenty  years  referred  to,  ther«  « 
only  37  cases  in  a  total  uf  15,356  men  ;  and,  according  to  the  report  ft 
the  twenty  years  following,'  there  were  35  cases  among  1 1 .114  men,  M 
'  '  Mailru  QosTt.  Jonm.  of  Med.,'  1839,  i,  p.  64. 
'  '  Britisli  Arnij  Reports,'  1839,  66. 
*  lb,  1853,  p.  176. 
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which  about  one  half  occnrred  in  1840,  and  these  had  been  imported 
from  the  West  Indies.  The  most  recent  account  by  Tucker  entirely 
confirms  this  :  "  As  a  further  proof  of  the  marshes  being  innocuous, 
marsh  or  intermittent  fever  is  unknown  on  the  islands,  which  would 
not  be  the  case  otherwise.  And,  moreover,  persons  who  have  con- 
tracted fever  and  ague  abroad  often  resort  to  this  climate  as  a  restora- 
tive." Undoubted  evidence  that  the  same  circumstances  occur  also  in 
higher  latitudes  is  ftimished  from  numerous  marshy  r^^ns  of  North 
America,  from  Ireland,^  which  is  quite  free  from  fever  in  spite  of  its 
bogs,  and  from  many  parts  of  Sweden.' 


§  75.  Malaria  in  Dry  Places^  Anomalous  Exacerbations^ 

Epidemics  and  Pandemics. 

In  order  to  estimate  the  importance  that  we  should  assign 
to  wet  soil^  organic  detritus^  and  such  like  etiological  factors 
in  the  production  of  malaria^  it  is  hardly  less  necessary  to 
keep  in  view  the  endemic  occurrence  of  the  disease,  and 
even  of  severe  forms  of  it,  in  regions  whose  soil,  in  so  far  as 
relates  to  degree  of  saturation,  hygroscopic  properties,  and 
richness  or  poverty  of  organic  matters,  does  not  differ  essen- 
tially from  the  soil  of  many  other  places,  sometimes  in  the 
same  neighbourhood,  which  are  either  altogether  free  from 
malaria  or  only  slightly  affected  by  it.  Classical  examples 
of  this  are  afforded  by  the  hill- fever  on  the  tableland  of  the 
Deccan,  by  the  prevalence  of  severe  malarial  fever  at  a  few 
mountainous  points  of  Peru,  by  the  so-called  mountain  fever  on 
the  slopes  of  the  Bocky  Mountains  in  North  America,  and 
by  the  endemic  malaria  on  the  west  coast  of  Italy,  especially 
in  the  Tuscan  Maremma  and  the  Roman  Campagna. 

"There  are  two  errors,"  says  Colin  (p.  34),  **  which  usually  enter  into 
the  opinion  that  one  forms  of  the  Roman  Campagna ;  some  regard  it 
as  barren  and  unfiniitful,  others  think  of  it  as  covered  with  stagnant 
water  or  marshes.  To  be  disabused  of  the  notion  that  it  is  barren,  we 
have  only  to  appeal  to  the  reminiscences  of  those  who  have  travelled 
through  that  country  either  in  spring  or  in  autumn.  .  .  .  Again, 
in  numerous  journeys  made  through  the  Agro  Romano,  we  have  become 

^  Oldham  remarks  that  this  exemption  of  Ireland  from  malarial  fever  in  spite 
of  the  extensive  tracts  of  marshy  land  '*  has  long  been  a  pnzzle  to  writers  on 
paladal  poison.*' 

*  Bergman,  p.  250.  As  examples  be  gives  the  country  around  tb«  lakes  in 
Ostergotland,  Upland,  S&dermauland  and  Nerike. 
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tiut  >li|.  It.  I  .<(  MiKillHiMiMcht  MmImmiiii,  nnd  of  iimny  observers  in  Fennsyl- 

'  ".  I.  \\\.  <u   .MMiU  In  I(*«mIiim«.  U«HMUt\«\  OitiilHir.  «iul.  in  iiarticular,  Ileyne. 
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▼ania.  New  York,  Indiana,  New  Jersey,  and  other  parts  of  North 
America.  Friedlieb^  infers,  from  observations  made  daring  a  long 
series  of  years  in  Dittmarschen,  that  **  ague  may  originate  and  become 
epidemic  without  the  influence  of  marshy  exhalations,  and  in  all 
kinds  of  weather,  and  may  fail  to  break  out  in  marshy  districts  at 
times  when  the  swamp  atmosphere  is  developed  to  the  highest  degree." 
From  similar  experiences  collected  in  Bochefort,  Lucadou  concludes 
(p.  7) :  "  It  is  impossible  to  regard  the  exhalations  of  the  marshes  and 
the  various  constitutions  of  the  atmosphere  as  the  sole  causes  of  the 
autumn  sickness/'  Cameron  says  of  the  mRlarial  fever  of  Ceylon 
(p.  7a) :  "  Certain  years  prove  much  more  sickly  than  others,  without 
any  very  evident  cause." 

But  all  attempt  at  explanation^  in  the  above  sense^  is 
baffled  by  the  outbreak  and  epidemic  prevalence  of  the 
disease  in  those  regions  which^  spared  as  they  are  from 
endemic  malarial  diseases^  offer  nothing  in  the  conditions  of 
their  soil  that  seems  able  to  further  the  production  of 
malaria;  and  wo  are  baffled  still  more  by  those  pandemic 
outbreaks  of  malaria  which  attain  a  wide  diffusion  over  great 
tracts  of  country  and  whole  regions  of  the  globe,  and  run 
their  course,  not  within  ono  season  nor  even  within  one  year, 
but  often  last  for  several  years,  and  then  remain  absent  for 
years  or  tons  of  years. 

I  shall  select  from  the  overwhelming  mass  of  facts  relating  to  this 
point,  two  observations  only,  belonging  to  one  of  the  latest  pandemics 
(1858  to  i860).  In  his  account  of  the  circumstances  of  the  disease  in 
Furth  during  the  years  1859-60,  Frohmiiller^  remarks :  "  Our  special 
attention  was  attracted  this  time  to  ague,  which  broke  out  to  an 

extent  hitherto  unknown  in  Furth Moreover,  the  general 

situation  of  Fiirth  is  such  that  epidemics  of  ague  had  not  previously 
been  able  to  reach  it ;  the  elevated  position  of  the  tovni,  between  two 
river  valleys,  aUows  the  water  to  run  off  quickly,  and  the  Keuper  bed  on 
which  the  town  stands,  favours  rapid  absorption.  Neither  marshes  nor 
stagnant  waters  lie  around  the  tovni.  .  .  .  The  damp  character  of 
the  summer  might  well  have  acted  as  an  encouragement,  but  we  have 
often  had  damp  summers  without  having  had  ague.  A  special  factor  must 
therefore  be  assumed,  which  it  is  impossible  for  the  present  to  specify." 
Of  the  same  pandemic,  Camerer  states,  with  reference  to  the  disease  in 
Stuttgart  and  other  parts  of  Wiirtemberg  that  are  absolutely  exempt 
from  endemic  malaria  :^  **  Inasmuch  as  ague  began  to  be  more  frequent 
even  in  the  hot  and  dry  summer  of  1859,  it  cannot  be  laid  solely  to  the 

'  'Hamb.  Mag.  fiir  die  gos.  Heilkde.,'  1830,  xix,  p.  209. 

'  *Bayr.  arztl.-Intellgzbl.,*  1861,  p.  45. 

3  *  Wurttcmb.  med.  Correspondcnzbl.,'  186 1,  p.  92. 
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wna  oeartMSDtj  ezdnded.  The  fioOowing  aeooont  hj  Holden/  of  aa 
epidemic  of  midiria  on  bound  a  United  States'  ship  of  war,  ia  eapeeiaify 
intereatiiig.  After  leaTing  the  port  of  Norfolk  (Ya.)»  a  peatikutial 
atench  from  the  bilge-water  spread  throogb  the  lower  hold ;  no  cases 
of  aidmess  occurred  among  the  crew,  although  aome  of  them  had  to 
fineqoently  enter  the  pari  of  the  bold  containing  the  ahip'a  atorea, 
aitaated  imder  the  great  cabin.  A  abort  time  after,  it  became  neoeasaij 
to  Tiait  another  store-room  in  the  ^"»"»^**^^  neigbboorbood  of  the 
bilge  space,  when  the  person  who  was  sent  foond  eTefything  in  it 
corered  with  mould.  On  the  afternoon  of  the  same  daj  that  peracm 
sickened  with  ague,  and  in  the  daja  fidJowing,  more  sickness  ocean  ed,. 
bat  onlj  in  those  who  bad  entered  the  part  of  the  bold  which  waa  atill 
kept  dosed.  The  ship  baWng  pot  in  to  Beaafort,  the  bilgea  were 
deaned  oat,  and  ao  kmg  as  the  store-rooms  were  kept  open,  tbeve  was 
no  fresh  sickness;  bat  when  this regolaticm  waa  afterwarda  disregarded, 
new  cases  showed  themadTcs,  bat  only  among  those — indading  Sinr* 
geon  Holden  himself— who  bad  entered  the  room  corered  with  moald, 
Eacta  qoite  similar  to  these  are  giren  bj  De  Lajartre  (p.  20),  as 
obserred  hj  himself  and  ICairet,  and  hj  Sinliano.  In  the  case  reported 
hj  the  latter,  it  waa  a  French  diip  of  war  canying  troops  and  conTicts 
fipom  Toalon  to  Goiana  and  the  West  Indies.  Here,  again,  the  ports 
bad  to  be  dosed  in  conseqaence  of  bad  weather,  ao  that  the  lower  gan- 
der coald  not  be  rentilated;  and  the  impore  state  of  the  air  in  it  waa- 
aggrarated  by  a  frigbtfal  stench  spreadiDg  from  the  bilges,  the  gan- 
deck  being  all  the  while  crowded  with  men.  The  first  cases  of  malarial 
fefer  occurred  as  early  as  the  second  day  oat,  and  the  epidemic  did  not 
cease  ontil  the  Inlges  had  been  thoroogbly  deaned.  ScMmething  over- 
sixty  persons  in  all  took  iU,  bat  they  were  almost  exdosirely  those  who 
were  quartered  in  the  after  part  of  the  lower  gan-deck  (officers,  cadets,, 
serrants,  &c) ;  while  only  isolated  cases  of  sidmess  occorred  amoog 
those  occupying  the  upper  gun-deck  (passengen,  conricts). 

Impartial  criticism  cannot  bat  conclude  from  all  the  facta 
above  stated ^  that  a  saturated  aDayial  or  marshy  soil  becomes^ 
under  the  influence  of  high  temperature^  a  very  essential 
factor  in  the  production  of  malaria.  But  at  the  same  time 
malaria  is  not  absolutely  bound  up  with  that  etiolog^ici^ 
&ctor,  as  a  necessary  result  of  its  activity.  There  is  some- 
thing more  to  be  postulated,  whether  it  be  in  or  upon  the 
ground  or  floating  in  the  air,  a  specific  potentiality  which 
furnishes  the  real  condition  for  the  development  of  malaria, 
a  potentiality  that  springs  into  being  most  easOy  and  grows 
most  luxuriantly  under  the  influence  of  these  etiological 
factors.  But  this  potentiality  may  develop  under  other  suit- 
able circumstances,  and  quite  independently  of  the  former. 

>  '  Amer.  Jonrn.  of  Ifcd.  Se^'  1866,  Jan.,  p  77. 
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§  77,   Nbcessabs 


)  ASSOHE  A  Specific  Poisonous  ScbstANcb.  -j 

SbABCH    fob  GrEBMS, 


"Without    iho    aasnmption    of    a    materia!    and    spocifii 
malarial  poison,"  says  Grieaingcr  very  justly,  "wo  shall  not! 
proceed    far    in    explaining    the  ondemieity   of  the   fever."  ] 
This  declaration  is  primarily  directed  against  the  assamptiou  \ 
of  those  obBcrvers  who  think  themselves  justified  iii  referring  1 
the  origin  of  Ihe  sicleness  to  weather  injiuenei's  alone,  to  groat  1 
diurnal  range  of  temperature,  especially  when  the  days  are  ] 
very  hot,  the  nights  cool,  and  the  air  highly  charged  with 
moisture.     If  this  theory,  which    was  started    by    Maillot, 
Faure,  Folchi,  and  others  among  the   older  observers,  finds 
partisans  at  the  present  day  in  Espanet,  Armftud,  Philippe, 
Burdel,  Meyersohn,  Kostler,  Minzi,'  Black,  Ridreau,*  Weir, 
Oldham,*  Munro,  Morrison,   and  others,  the  favour  that  it 
still  finds  is  explained  by  the  fact  that  the  efforts  of   the 
former    generation    of    observers,  to   bring    the    facts    into 
harmony  with  the  one-sided  marsh-theory,  wore  futile. 

All  the  arguments  of  this  school  are  directed  against  the 
marsh-theory  ;  and,  having  represented  it  as  an  erroneous  one, 
they  not  only  make  the  mistake  of  ignoring  what  there  is  of 
right  in  it,  but  they  come  themselves  to  a  conclusion  which 
goes  far  beyond  the  doctrine  of  the  marsh-theorists  in  its  one- 
sidedness  and  its  palpable  errors.     I  hold  the  specific  nature 
of    malarial    disease  to  be  so  generally  admitted,  and    tha 
belief  in  a  specific  cause  underlying  it  to  bo  so  little  open  to  j 
challenge,  that  I  do  not  think  it  necessary  to  enter  further  J 
on   a    criticism  of  this  catching -cold  theory,  if  I  may   hei 
allowed  BO  to  name  it. 

All  that  we  know  of  the  production  of  malaria  forces  ns  to  ] 
assume  that  it   stands  in  a  close  connexion  with  the  pro- 
cesses of  decomposition  of  organic  matters,  especially  vege-  | 
table  matters  j  and,  inasmuch  as  the  soil  chiefly  f urnishoa  J 
those  matters  and  principally  aids  their  decomposition,  wo  ] 

'  'Sofnt  U  gcncac  delle  fcbri  intennittcnti,'  Roma,  1644, 

'  *  Rec.  lie  muin.  de  infid.  milit.,'  1868,  Oct.,  p.  1S9. 

'  '  What  is  Mkluriik  f  ami  Wliy  ii  it  moit  interne  in  Ilat  Cliiaatea  ?'  Lodi 


MALARIAL  DISEASES.  287 

are  led  to  assume  that  malaria  is  boand  np  with  the  soil  in 
an  essential  degree,  if  not  altogether  nnconditionally.  In  all 
decomposition  (rot  or  patre&ction),  so  far  at  least  as  relatos 
to  extrinsic  activity,  two  factors  come  into  acconnt :  the  pro- 
dacts  of  decomposition,  which  are  either  gaseoas  or  solid 
matters,  and  the  excitants  of  decomposition  whoso  organisod 
nature  cannot  well  be  longer  doubted.  Corresponding  to 
these  assumptions,  there  have  been  certain  theories  hitherto 
current  as  to  the  nature  of  the  malarial  substance.  One  view 
is,  that  it  is  represented  by  a  kind  of  gas  or  gaseous  mixture ; 
the  other  yiew  runs  into  the  zymotic  theory,  on  the  one  hand, 
and  the  parasitic  theory  on  the  other. 

The  first-named  and  oldest  of  these,  alrea^ly  hinted  at  by 
Varro,^  afterwards  laid  down  by  Lancisi,^  extended  by 
Baumes^  and  adopted  by  Sayi,  Daniell,  and  Boussingault,  has 
found  a  few  adherents  even  in  the  most  recent  times.  It  is 
based  upon  the  detection  of  hydrogen  compounds  of  sulphur 
and  carbon  in  the  air  of  the  marsh,  and  particularly  upon  the 
fact  that  volcanic  soil  is  a  favourite  seat  of  malarial  foci,  and 
that  the  disease  occurs  so  frequently  in  the  very  neighbour- 
hood of  active  volcanoes.  This  theory  has  lately  been 
adopted  by  Schwalbe,  who  explains  the  malarial  poison  to  be 
carbonic  oxysulphide,  according  to  his  observations  made  in 
Central  America.  He  assures  us  that  carbonic  oxysulphide 
may  be  detected  by  the  smell  on  the  Isthmus  of  Panama ; 
but  he  adds  that  the  experiments  which  he  has  made  upon 
animals  with  that  gaseous  mixture  have  not  given  a  positive 
result,  and  that  there  are  perhaps  still  other  gases  or  gaseous 
mixtures  in  which  the  cause  of  the  disease  might  be  found. 
Against  this  theory,  there  is  the  fact  that  the  effects  of  the 
different  gaseous  combinations  are  well  known,  and  that 
none  of  these  effects  correspond  to  the  peculiar  phenomena 
of   malarial    sickness.       Further,    it    is    certain    from    the 

^  '  De  Architectara,'  lib.  i :  '<  Spiritiuqae  bestiarom  ptlostriam  venenatcM,  onm 
nebnla  mixtos,  in  babitstoram  corpora  flatiiB  spargent,  efficinnt  locam  pestilen* 
tern ."  It  is  certainl J  doubtful  whether  Varro  here  implies  by  the  word  "  spiritosy" 
the  breath  of  poisonous  animals  or  a  development  of  poisonous  kinds  of  air  from 
the  decomposition  of  the  Litter. 

'  <  De  noxiis  paladum  effluviis,'  &c,  Colon/  1718. 

3  '  Mem.  sur  les  maladies  qui  r^ultent  des  6manationf  del  eauz  itagnsaiop 
des  pays  mar^cageuz/  Paris,  1 789. 


inqniriea  made  in  tbe  iQalarious  regions  of  the  Sologne  by 
Lafont  (p.  9)  and  others,  that  the  volume  of  thesci  gasea  in 
the  air  of  marshes  ranges  from  little  to  nothing,  and  that 
owing  to  their  diffuaibility,  they  can  act  only  io  a  very 
dilated  state.  Lastly,  tho  prevalence  of  malarial  fever  is  by 
no  means  proved  in  the  neighbourhood  of  the  looalitiea 
where  the  aforesaid  gaseous  combinations  aro  mostly 
detected,  as  in  the  vicinity  of  certain  manufactories,  sulphur 
mines,  and  the  like.  There  remains  only  the  conjecture 
that  tho  malarial  poison  is  represented  by  hitherto  undis- 
covered gases  or  mixtures  of  gases,  capable  of  producing  their 
specific  effect  in  the  highest  possible  state  of  attenuation,  an 
BSfiumption  for  which  there  ia  at  present  no  actual  foundation. 
The  zymotic  theory  is  based  upon  the  doctrine  of  ferment- 
action.  It  coincides,  therefore,  in  parts  with  the  parasitio 
theory ;  but,  in  contrast  to  the  latter,  it  leaves  the  question 
open,  whether  it  is  the  excitants  of  decomposition  as  such,  or 
whether  it  is  the  formed  products  of  decomposition  or  the 
already  defunct  fermentative  producers,  that  act  as  poisons, 
producing  the  special  pathogenetic  effect  upon  the  organism. 
Of  all  tho  theories  that  have  hitherto  become  current  as  to 
tho  nature  of  tho  malarial  poison,  that  which  asserts  the 
pnrantio  character  of  the  disease  meets  with  most  approval  at 
present,  inasmuch  as  it  is  supported  by  other  analogous  facts 
in  the  etiology  of  disease,  and  has  at  least  this  preference 
that  it  satisfactorily  explains  the  peculiarities  in  the  occur- 
rence and  course  of  malarial  fever  as  an  endemic  and  as  an 
epidemic. 

Mitchell'  was  the  first  to  approach  in  a  ecientiSc  spirit  tbo  question  J 
of  the  parasitic  nature  of  the  infective  diseases,  und  particutarly  of  J 
malarial  fever.  Soon  after  the  appearance  of  his  work,  Barnes'  also 
declared  tliat  inqniriea  iato  the  malarial  fever  in  Fort  Scott,  Kansas, 
gave  much  probability  to  the  assumption  of  the  parasitic  nature  of  the 
malarial  poison  ;  and  to  the  same  effect  was  the  opinion  of  Gigot  from 
his  observations  made  in  the  department  of  the  Indre.  Lem&ire*  exa- 
mined with  the  microscope  tho  mist  that  rose  and  condensed  orer  the 
marshes  of  the  Sologne,  and  satisfied  himself  that  it  contained  abundant 
'  On  Ibc  CTjptogamoiii  Origin  of  Malarions  and  Epidemic  Fevcrtj'  FhiUd., 
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lower  organisms  wliicli  grew  ont  of  the  cells  and  spores  contained  in 
tHe  moisture,  and  seemed  to  be  related  to  the  malaria  there  preraleni. 
Then  came  the  statement  of  Massy,  that  at  a  time  when  serere  malarial 
ferer  was  prevalent  in  Ceylon,  he  had  fonnd  a  (microscopic)  fimgiis 
which  floated  in  enormons  masses  in  the  air,  was  precipitated  ererj- 
where,  was  even  fonnd  in  the  nrine  and  sputa  of  the  sick,  and  represented^ 
as  he  believed,  the  true  malarial  poison.  In  like  manner  Baxa  aad 
Wiener  thought  that  they  were  juiitified  in  assuming  that^  among  tlie 
lower  organisms  met  with  in  the  marshes  of  Fola,  one  in  particolar, 
having  the  form  of  a  simple  cell,  was  the  malarial  fungus.  Holden  ex- 
plained the  above-mentioned  outbreak  of  malarial  fever  on  boaid  a  ship 
of  war  (p.  385)  as  follows  : — ^The  algs  belonging  to  the  family  of  ThaUo- 
pbytes,  which  he  had  found  in  the  infected  store  rooms,  were  harmleM 
in  themselves,  but  they  had  taken  on  poisonous  properties  from  combiniBg 
with  the  sulphuretted  hydrogen  set  free  under  the  circumstances  named, 
and  had  so  produced  the  disease.  Just  about  the  time  of  Holden's  an- 
nouncement, there  appeared  the  well-known  paper  of  Salisbuiy,  addoo* 
ing  evidence  that  in  the  soil  of  malarious  foci  on  the  banks  of  the  Ohio 
and  Mississippi,  there  grew  a  species  of  alga  (Palmella)  whose  spores 
were  carried  into  the  atmosphere  by  the  asopnding  current  of  air ;  thej 
thus  came  within  reach  of  the  respiratory  and  digestive  organs  of  ilie 
individual,  and  he  thought  to  prove  by  an  experiment,  which  we  ahaO 
mention  afterwards,  that  they  were  the  malarial  poison.  The  annoimee- 
ment  of  Salisbury  excited  genend  attention,  and  if  the  eonclosioiis 
which  he  drew  from  his  stn^es  did  not  escape  some  wefl-lcMinded  oljee- 
tioDSy  they  were  at  the  same  time  abundantly  confinned.  Thus  Taa 
den  Corpnt'  stated  that,  when  he  was  a  stodent,  he  had  been  several 
tisMS  ill  with  malarial  fever  while  growing  algae  and  other  wuaA 
plants  in  his  bedroom;  aad  Haanoi^  declared  thai  he  had  observed 
the  same  thing  himsdf  in  1843  ^  *  Hme  when  he  was  engaged  in  llie 
study  of  the  fresh-water  alg^e.  Shortly  after,  Rdcstra  puMidbed  fhe 
lesnltof  his  i»iniries  into  the  algK  present  in  the  FcntiDe  Marshes;  be 
showed  that,  besides  nnmerrjpos  low  orginisBws  in  the  water,  there 
one  ^ecies  €4  alga  that  grew  with  CBormous  r^tdity  when  it  was 
posed  to  air  and  light,  and  whose  ^kwcs  er^old  be  deleeied  in  th^  mtmo^ 
sphere  ower  the  Fcotine  Marshes,  as  wcfl  as  over  the  BMnaa  Cssq^iifML 
He  took  the  fever  hims«lf  twice  after  '/trzwmg  ^0^  \fr*gMm  </V4r  % 
Tes»d  erjBSaznzBg  marsh  wat^r  so  infiwt^ii ;  sad  h«  mtiit4M  himmH  als^ 
that,  on  tM  additios  of  sn^4at«  ^A  sr^  Mwmmif/m  a^  //r  m}§htH§ 
of  itmca^  ttoc  only  did  th^  r^fpn^dm^Ai^m  *4  ihm^  s%wr  ««mm,  fmi  ihtfif 
9zA  \LW  t^jf^m  ^nA^^rmimt  a  etkan^pPie  m  tAMir  strsiH#r^^  $mA  ihm  M 
V<E  Vr  *JLizk  ti^*  tlMT^  n^M  Uf  so  W^t^tMit^m  im  4^mKhtA!m%  i%m$ 

frf  si*;-i^ju  ^t-r^     ¥^mi^  ^Jt00^  «//  ^JsiM'M  ^Xa  MMMMr  ^/^k^m^m  i»  Ms 
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case  of  mftlariftl  fever  obBerred  by  Schnrtz'  at  Zwickau,  where  the  dis- 
eaee  ia  extremely  rare,  the  question  was  to  accoimt  for  the  illnees  of  fr  J 
peraon  who  cultivated  Oacillaria  in  hia  bedroom  in  the  course  of 
botanical  atudiea ;  the  Palmella,  ae  Scburfce  conjecturea,  may  have  b< 
genetic  relationa  to  the  Oecillaria.  The  obaervationa  of  Saliabniy  1 
were  further  confirmed  by  Bartlett,- who  found  the  micropbytea  deacribed  \ 
by  the  former  in  onormoas  dilTttaion  in  the  malarious  localities  oi 
MiBaiflBippi  near  Keokuk,  where  the  disease  wua  univerBal :  "The  course  ] 
of  this  disease."  aaid  Bartlett,  "  seemed  pari  passu  with  that  of  the 
plant."  Ma^in,  who  has  investigated  this  question  in  the  marshes  of 
the  DombeB,  ia  aliiD  of  opinion  that  the  cause  of  the  djscaee  is  to  be 
referred  to  a  microphyte,  one  of  the  apeciea  of  Oscillaria ;  while  Lanzi,* 
baaing  on  liiBobaerrationamadcin  thoRoman  Campagnaond  the  Pontine 
MarshcB,  throws  out  the  conjectnre  that  the  formation  of  the  malarial 
poison  is  a  matter  of  peculiar  degeneration  of  the  cells  of  algee,  which 
become  filled  with  black  granules,  identical  perhaps  witli  the  sphaero- 
bacteriumof  Oohn  or  the  bacteridium  brunneum  (Scliroter),  and  consti- 
tuting the  trne  infecting  matter.  Klebe  and  Tommasi-Cmdeli  believe 
that  the  qneation  of  the  production  of  malarial  diseases,  by  the  taking 
up  of  low  vegetable  organisms,  has  been  finally  settled  by  their  eiperi- 
ments  in  the  Roman  Campagna  and  in  the  Pontine  Uarahcs.  Both  in 
the  soil  and  in  the  air  of  these  malarious  localities,  they  found  a  kind 
of  bacillus  in  the  form  of  rods  and  elongated  oval  moving  spores,  which, 
when  isolated  and  cultivated,  produced  the  most  marked  malarial  aick- 
nesB  in  the  animala  which  received  them.  The  fevers  varied  from  the 
mildest  to  the  most  intense  or  so-called  pernicious  kind,  fatal  in  twenty- 
fonr  hours ;  the  firm  swelling  of  the  spleen  and  the  melanicmia  which 
were  observed  at  the  same  time,  afforded  further  evidence  of  the  identity 
of  theae  artificially  produced  fevers  with  the  malarial  sickness  occurring 
Id  man.  The  abaence  of  this  bacillus  maJariie  from  the  stagnant  wat«r 
of  those  parts,  although  It  waa  nnaanolly  rich  in  other  lower  organisms, 
was  also  accounted  for  by  the  experiments;  large  quantities  of  water 
either  prevented  the  development  of  thia  malarial  poison  altogether,  or 
rendered  the  eiisting  germs  of  the  diacsae  powerless.  In  the  body  of 
the  infected  animal  the  bacillus  waa  most  abundantly  developed  in  the 
spleen  and  the  marrow  of  the  bones,  where  in  some  casos  there  were 
long  homogeneous  threads  from  0-06  to  O'OS  mm.  in  length  and  0-6 
micro-milhmetres  in  thickness.  Marchiafava  has  found  the  same 
bacillus  malarifc  in  the  bodies  of  several  persons  who  died  in  Borne 
of  pemicions  malarial  fever,  and  Griffini  has  confirmed  the  occurrence 
of  them  in  the  Lombard  rioc- fields. 

It  need  hardly  bo  eaid  that,  with  all  tliesc  observations, 
the  question  of  parasitic  malaria  is  not  yet  absolutely 
_BolTedj     gross  errors  nnderlio   some    of    the    observations, 
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particularly  those  of  Salisbmy,  as  Wood/  Harkness,^  and 
Weii^  have  shown.  It  must  rest  with  the  fatare  to  decide 
upon  the  yalne  of  this  theory. 

A  peculiar  theory  of  malaria,  assigning  to  it  a  telloric 
origin^  has  lately  been  set  op  by  Colin.  In  his  Tiew,  it  is 
essentially  an  affair  of  a  power  issuing  from  the  soil^  a 
"puissance  vegetative  du  sol,''  which  becomes  a  cause  of 
disease  when  the  power  is  not  exhausted  by  cultiTatod  plants. 
"  So  &r,''  he  says/  "  from  haring  to  search  in  the  T^eta- 
tion  of  the  marsh  for  the  cause  of  the  fever,  I  believe  that 
it  is  rather  in  the  inverse  condition,  in  the  absence  of  this 
vegetation,  that  one  is  likely  to  find  it.  In  my  view,  indeed, 
the  fever  is  caused  most  of  all  by  the  vegetative  power  of 
the  soil  whenever  that  power  is  not  called  into  action,  when 
it  is  not  exhausted  by  plants  sufficiently  abundant  to  use  it 
up/'  and  in  this  sense  he  designates  the  disease  as  an 
"  iniaxicaiian  teUurique/' 

FinaUy,  there  have  not  been  wanting  attempts  to  refer  the 
origin  of  the  disease  to  the  toxic  excretions  of  living  organisms, 
plant  or  animal,  instead  of  to  the  products  of  decomposition 
of  organic  matters  or  to  parasitic  bodies.  Bondin^  has  con- 
jectured that  the  ethereal  oil  excreted  by  certain  plants, 
especially  Anthoxanthum  odoratum,  Chara  vulgaris,  some 
rhizophorse,  and  others,  represents  the  malarial  poison ;  and 
this  view  appears,  from  the  statement  of  Yaughan,*  to  have 
been  lately  received  with  &vour  in  the  Academy  of  Medicine 
of  Cincinnati.  Bouchardat^  has  set  out  with  a  similar  idea, 
only  that  he  substitutes  the  animal  kingdom ;  he  believes 
that  the  malarial  poison  is  an  excreted  product  of  certain 
infusoria  vegetating  in  marshes  or  in  a  damp  soil.  ''  This 
is  a  hypothesis,"  he  adds,  "  which  gives  the  best  account  of 
the  facts  observed  ;  to  speak  of  this  substance  as  allied  to 
the  poisons  introduced  by  animals  {les  venins)  is  only  to 
assign  to  the  facts  their  most  legitimate  interpretation.''  The 
innocuou«ness  of  certain  marshes  is  explained  by  Bouchardat 

I  <  Amer.  Joorn.  of  Med.  Sc^'  1868,  Oct^  p.  33^ 

^  '  Boctcm  Med.  tnd  Sm^.  JoariL,'  1869,  Jan^  njL,  ii,  p.  369. 
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in  this  wise  i  either  tlist  tbey  do  not  contain  those  "  iniusoiri 
toxiffirea  "  at  all,  or  that  certain  vegetable  mattere  occur 
them  coincidentally,  which  nullify  the  poisonous  effects  of  tl 
infusoria. 

However  far  wo  may  etill  be  in  science  from  getting  a. 
definite  answer  to  tlie  question  of  the  nature  of  tho  malarial 
poison,  and  on  however  inadequate  grounds  all  the  numerous 
attempts  designed  to  explain  it  may  appear  to  rest,  there  is  ■ 
one  idea  running,  like  a  red  thread,  throngh  all  those  Iiypo-J 
theses,  which  seems  to  mo  to  be  of  fundamental  importance^ 
for  the  final  solution  of  tho  problem.  Whether  we  regari 
the  malarious  Bubstance  as  a  product  of  tho  decomposition 
of  organic  matters,  or  as  parasites,  or  as  an  animal  or  vege- 
table poison,  or  in  what  way  soever,  we  shall  always  ascribe 
specific  properties  to  it,  and  always  come  therefore  in  the 
end  to  some  specific  source  whence  it  has  arisen.  We  are 
therefore  driven  to  tbo  supposition  that  the  morbid  poisoo 
develops  only  from,  or  within,  certain  organic  matters  (animal 
or  vegetable) ;  and  so  the  inquiry  directs  itaolf  in  the  first' 
instance  to  the  study  of  the  lower  fauna  and  flora  both  of 
tho  localities  were  malarial  fevers  are  endemic,  and  also  otj 
those  which  are  exempt  from  the  diaoase,  with  a  view  to 
ascertaining,  from  a  comparison  of  tho  results  so  obtained, 
first  of  all  what  animal  or  vegetable  forms  the  production  of 
malaria  appears  to  be  associated  with.  It  is  not  tho  amount 
of  vegetation  (which  has  hitiiorto  so  fixed  the  attention  of 
inquirers)  as  tho  sppcificity  of  it,  which  ought,  in  my  opinion^ 
to  come  mostly  into  consideration ;  it  is  this  specificity  that 
appears  adapted  likewise  to  explain  the  prevalence  of  tho-i 
disease  in  some  very  barren  regions,  as  well  aa  its  absencej 
from  other  tracts  of  country  with  a  luxuriant  vegetation;.) 
and,  finally,  to  explain  the  fluctuations  in  tho  amount  of 
sickness,  the  appearance  of  it  as  an  endemic  when  agriculture 
is  neglected,  and  the  disappearance  of  it  when  the  cultivation 
of  the  soil  has  been  changed  or  reduced  to  greater  regularity. 
Along  with  the  knowledge  of  such  living  species,  we  ongfat 
to  aim  at  a  deeper  insight  into  tho  pathogenetic  inflaence  of 
the  soil  itself,  inasmuch  as  both  its  physical  and  geological 
peculiarities  may  determine  the  character  of  tho  fauna  and 
flora  supported  by  it. 
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§  78.  One  Malarial  Poison  ob  Several  ? 

So  long  as  we  remain  ignorant  of  the  nature  of  the 
malarial  poison^  we  shall  be  working  merely  on  a  basis  of 
probabilities  in  attempting  to  answer  the  question  whether 
there  are  va/rious  morbid  poisons  underlying  the  various  forms 
of  malarial  disease^  or  whether  there  is  only  one  malarial 
•poison,  whose  kind  of  effect  is  various  according  to  the  quan- 
tity in  which  it  acts^  and  according  to  the  predisposition  of 
the  individual  affected  by  it.  From  the  standpoint  of  criti- 
cism^ I  must  decide  in  favour  of  the  second  notion ;  because 
experience  shows  that  the  disease^  both  in  the  individual  and 
in  the  epidemic^  exhibits  transitions  from  one  form  to  the 
other^  that  the  intensity  of  the  disease  at  one  and  the  same 
place  depends  upon  vicissitudes  of  external  conditions^  espe- 
x^ially  heat  and  moisture,  and  that  the  form  of  sickness  stands 
in  a  definite  relation  to  the  power  of  resistance  in  the 
organism  that  has  been  invaded  by  the  morbific  cause. 
These  are  the  considerations  that  justify  us  in  bringing 
together  all  the  forms  of  disease  here  spoken  of  into  the 
-single  category  of  "  malarial  disease,' 
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§  79.  Alleqed  Diffusion  by  the  Wind — Absence  of  Con- 
tagious Power. 

There  can  be  no  doubt  that  the  malaria  generated  in  the 
isoil  may  exert  its  influence  at  a  distance  from  its  centre  of 
origin,  and  that  this  diffusion  of  the  morbid  poison  is  effected 
by  the  wind.  Lancisi  was  the  first  to  throw  out  the  idea  that 
4;ho  wind  may  be  regarded  as  a  carrier  of  the  malarial  poison  ;^ 
^md  even  if  the  assumption  on  which  he  built  his  opinion  was 
an  erroneous  one,'  there  have  been  since  then  very  many  and 

'  P.  93. 

'  Lancisi,  as  is  well  known,  believed  that  the  endemic  malaria  of  the  Roman 
Campagna  owed  its  origin  to  the  emanations  of  the  Pontine  Marshes  finding  free 
access  to  the  Campagna  in  consequence  of  the  catting  down  of  the  sacred  groTes 
•daring  the  pontificate  of  Gregory  Xlll.  He  had  forgotten,  howeyer,  that 
between  those  marshes  and  the  Campagna  there  are  the  Alban  Hills,  which 
wonld  afford  a  mnch  more  certain  protection  than  the  woods,  topposing  always 
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noanibigaoas  obaerrations  to  prove  that  the  ipppesnrace  and 
prevaloDoe  of  the  diaeaae  is  often  sabject  to  the  mflnfim  uf 
winds  blowing  over  mantlieB  and  other  sources  of  malum, 
sad  csnying  the  poiitoQ  to  places  otherwise  exempt  bom 
tb0  diiMBe  ;  it  is  also  proved  that  ascending  corrents  of  air 
maf  carry  it  to  certnin  uitttudce,  while,  on  the  other  hand, 
bMTieni  rrf  variouH  kinds,  sncb  as  hills  and  elevations  of  the 
ground,  beltn  of  trees,  wallsj  and  the  like,  lyii^  in  the  trn^ 
(it  thti  windn  charged  with  nialartaj  may  afford  a  protectioa 
(rom  thu  pcn»on  to  the  localities  situated  behind  them. 

Facta  of  tble  cIsm  are  report«d  from  almost  all  malarioiu  regions. 
Tbui  La  Gctndre  (p.  36)  obBerrcs  that  the  bill  conntir  in  Medoc  is 
Tiritsd  bj*  malarial  fever  onlj  when  it  13  exposed  to  tbe  winds  pttiwinE 
orer  the  adjoining  marshy  plain,  bat  never  when  the  oppoute  wind  if 
blowing :  and  umilar  observationa  arc  published  b;  Comay  for  Koclie- 
f ort  and  bj  Oroignean  for  BochcUe.  Uondinean  states  I  p.  1 5) :  "  It  is 
qniUi  certain  tbat  in  the  districts  of  the  Canton  of  Honeilles,  inter- 
mittent fevers  have  become  much  more  rare,  and  cvprywhere  less  severe 
■iacu  the  immense  forests  of  shore  pines  have  grown  ap  to  form  a 
oatural  liorrier  to  the  propagation  of  the  mioam."  Jilek  (p.  59)  shows 
that,  in  Pola,  those  parts  of  the  town  snffur  chiefly  from  moJaria  which 
lire  must  exposed  to  the  winds  blowing  irom  the  neighbouring  marsheB. 
Moore  points  out  (p.  3%))  that  tbo  island-like  plain  of  Cutch,  sitnnted 
clusu  to  the  salt-marshes  of  Bann,  must  needs  be  infested  by  the 
•everest  malarial  fevers  were  it  not  that  for  ten  montlu  of  the  year  the 
wind  blows  from  the  island  to  the  marshes.  Wilcocks  found,  in  the 
severe  epidemic  of  malarial  fever  that  prevailed  In  Philadelphia  in  1846. 
that  the  streeta  and  rows  of  bouses  in  the  quarter  of  the  town  most 
affected,  were  nearly  alwaya  those  exposed  to  tbo  wind  from  the  south. 
Coons  gives  the  following  Interesting  case  from  the  epidemic  of  i  S]6  in 
Alabama :  Near  Monlton,  and  half  a  mile  from  a  lake,  there  is  a  large 
farm  whose  inhabitants  enjoyed  excellent  health  up  to  1616 ;  in  the 
Bommcr  of  tbat  year,  a  dense  wood  which  separated  the  farm  from  the 
lake  was  cnt  down,  so  that  the  plantation  was  exposed  to  the  winds 
blowing  over  the  marshy  lake,  and  a  year  after,  so  intense  an  epidemic 
of  malarial  disease  broke  out  that  only  three  or  four  oat  of  the  15a 
persons  on  the  plantation  escaped  the  sickness.  Observations  to  the 
same  effect  are  given  by  Woot«n  for  Lowndeaborough :'  here,  also,  it 
was  an  affair  of  a  plantation  separatwl  by  a  thick  belt  of  wood  from  the 
swampy  shores  of  a  creek  a  quarter  of  a  mile  away ;  the  wood  was  cut 
down  in  the  winter  of  1841-3,  and  in  tbo  following  summer  the  ocgro 
bands  on  the  plantation,  who  had  hitherto  escaped  the  malarial  sick- 
tbkt  the  cilulatioiu  fram  Ui«  msrduM  can  in  r»:t  make  thcmsclveii  felt  a 
grest  a  iliitini«. 

'  Lewif,  ■  Med.  Hist,  of  Akbuna,'  p.  1 7. 
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ness,  suffered  so  much  from  it^  that  the  proprietor  was  obliged  to 
quarter  them  on  the  other  side  of  the  river,  which  was  still  sheltered  bj 
a  wood ;  whereupon  the  sickness  abated  and  the  former  state  of  health 
was  restored.  Jackson  (HI,  p.  6i)  publishes  the  following  observation 
made  by  him  in  1778  in  Jamaica:  near  King's  Bridge,  some  two 
hundred  paces  from  a  swamp,  a  camp  was  pitched  on  a  dry  and  tole- 
rably elevated  piece  of  g^und  which  was  exposed  to  the  winds  blowing 
across  the  swamp ;  it  was  especially  the  more  elevated  part  on  the  right 
that  was  struck  by  the  wind,  and  malarial  fever  very  soon  broke  out 
there,  while  the  lower  part  on  the  lefb  remained  almost  exempt  from  it. 
The  soldiers  whose  tents  were  pitched  on  a  height  in  front  of  the  camp 
suffered  most»  being  most  exposed  to  the  effects  of  the  wind,  and  none 
of  them  escaped  the  epidemic. 

It  would  be  hardly  possible  to  find  a  numerical  expression 
for  the  distance  to  which  malaria  may  be  carried  by  the 
wind ;  it  is  most  probable  that  it  is  limited  to  a  very  small 
range  relatively.  At  least  all  the  most  reliable  observations 
made  on  land  bear  this  out,  while  experiences  as  to  the 
diffusion  of  the  disease  from  the  shore  to  vessels  anchored  in 
the  immediate  neighbourhood  is  still  more  conclusive.  All 
those  experiences  go  to  show  that  the  crows  of  ships  lying  so 
close  to  the  shore  or  the  coast  as  to  be  necessarily  affected 
by  the  land  wind,  are  almost  always  exempted  from  the 
disease  so  long  as  they  do  not  set  foot  on  the  infected  shore ; 
and  this  applies  even  to  the  most  intense  malarious  spots. 

Lind  long  ago  remarked :  ''  Noxii  vapores,  qui  paludibus 
emanent^  hand  longe  patent ;  nam  persaape  naves  a  littore 
hand  multum  remotas  a  labe  prorsus  immunes  vidimus.'^ 
The  fact  has  been  subsequently  confirmed  by  Badenoch  and 
Allan  for  the  Comoro  Islands  and  the  coast  of  Madagascar, 
and  by  Ritchie  and  Griffon  for  the  Congo  Coast,  to  this 
extent  at  least  that  only  the  very  closest  proximity  to  the 
shore  has  any  influence  on  the  crew,  and  then  only  in  a  very 
limited  degree.  "  When  the  ships  watered  at  Rock  Fort," 
says  Blane,^  ^'  they  found  that  if  they  anchored  close  to  the 
shore,  so  as  to  smell  the  land  air,  the  health  of  the  men  was 
affected ;  but  upon  removing  two  cables'  length,  no  incon- 
venience was  perceived."  Rattray  makes  the  same  remark 
for  ships  lying  in  the  harbour  of  Hong  Kong :  "  While  the 
fever     ....     was  fatally  prevalent  on  shore,  the  ships 

i  '  Observations  on  the  Diseases  incident  to  Seamen,'  Lond.,  1799*  p.  221. 
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in  harbour,  even  when  lying  at  very  short  distances  from  thi 
shore,  are  usnally  or  often  exempt  from  its  ravages," 

Least  of  all  is  one  justified  in  attributing  to  a  diffusion  of 
malaria  by  atmospiioric  currcuts,  the  great  malarial  epidemics 
and  pandemics,  whose  origin  for  the  present  admits  of  no 
adequate  explanation  founded  on  facts ;  in  not  a  single  case 
has  the  discaao  on  a  large  scale  been  shown  by  observations 
to  have  spread  according  to  the  direction  of  the  wind.  In 
like  manner,  all  those  observations  which  have  been  adduced 
to  prove  the  diffusion  of  malaria  by  means  of  drinking-water, 
do  not,  in  my  view,  bear  the  construction  that  the  write] 
pat  npon  them. 

Questioa  of  drinking  ioater. — Thus  JuBsIeu,'  in  hia  account  of  tha 
epidemic  of  malarial  fever  in  Paris  in  1731,  makes  out  the  ca,i]Be  to  have 
been  the  nee  of  Seine  water  contaminated  hy  rotting  water-plants  and 
conferviD.  Mefniie  (p.  364)  commiinicates  some  obserrationfl  from 
Belgium  on  an  outbreak  of  malarial  fever  in  consequence  of  partakiiig 
of  marah  water.  Similar  statementB  are  made  by  Perier  (p.  10}  for 
Algiers,  and  bj  Lord  (p.  461)  for  the  delta  of  the  Indus,  where  the 
nativcB  are  so  eonvinccd  of  the  infective  properties  of  well  water  that 
they  say  no  stranger  can  drink  it  for  two  weeks  together  without  taking 
malarial  fever,  and  the  anther  adds  that  ho  haa  had  occasion  to  aasure 
himseKof  this  fact  during  a  halt  of  the  English  troops  for  only  a  few  days 
in  Bahawal  Khan.  Bctimert'  narrates  in  his  account  of  the  medical 
topography  of  Pridericia,  that  there  occurred  in  1855,  in  a  quarter  of 
the  town  much  affected  by  malarial  fever,  a  series  of  caaes  hmited 
to  such  persons  aa  had  taken  their  drinking  voter  from  a  particular 
spring.  Farkes'  mentions  that  he  visited  the  marshy  plain  of  Troy 
during  the  Crimean  War,  and  there  discovered  that  those  of  the  inhabit- 
ants who  drink  marsh  water  suffer  from  malarial  fever  all  the  year, 
while  others  who  ase  pure  spring  water  suffer  only  iu  summer  and 
autumn.  Boudin°  gives  the  following:  On  board  a  French  ship  of  war 
bound  from  Bona  (Algiers)  to  Marseilles,  a  malignant  epidemic  of 
malarial  fever  broke  out  at  sea,  thirteen  men  djing  out  of  a  crew  of  319, 
while  ninety-eight  were  more  or  less  severely  ill,  and  had  to  be  sent 
into  hospital  at  Marseilles ;  it  came  out,  on  inquiry,  that  the  vessel  bad 
shipped  at  Bona  several  casks  of  marshy  water,  which  bad  given  oc«a- 
sion^to  lively  dissatisfaction  among  the  crew  on  account  of  its  disagree- 
able smell  and  taste,  and  tliat  not  a  single  case  of  sickness  bad  occurred 
among  those  of  the  crew  who  had  drunk  pure  water. 

■  TSia.  de  I'Acad.  des  Su.  Add.,'  i  7.1  j,  p.  35 1, 

*  '  Dauske  SuiidhotacolL  ARTsboretiiing  far  1855,'  p.  6?. 
'  'Hsnunl  of  Practical  Hygiene,'  LoadoD,  1861),  p.  71. 

*  'OJogr.  ct  ftdtiit.  laid.,'  Pari*,  1857,  i,  p.  14a, 
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To  all  these  statements^  and  many  more  like  them,  there 
is,  in  my  opinion,  no  definite  value  to  be  attached  for 
answering  the  question  at  issue;  and  that  is  also  the 
opinion  which  Colin  has  expressed  in  the  most  decided  way 
on  the  strength  of  his  experiences  in  Algiers  and  at  Borne. 
Much  of  this  so-called  experience  rests  plainly  upon  mis- 
takes, or  at  least  on  erroneous  suppositions ;  in  every  case, 
it  is  a  question  of  individuals  sickening  who  had  been  other- 
wise exposed  to  malarious  influences ;  and  even  if  one  were  to 
admit  that  the  partaking  of  putrid  or  marshy  water  may 
have  an  influence  on  the  production  of  malaria,  the  question 
is  not  one  of  specific  cause,  but  of  such  an  injurious  influence 
as  would  increase  the  predisposition  of  the  individual  to 
malarial  sickness,  or  to  the  occurrence  of  relapses,  by 
lowering  his  power  of  resistance. 

The  notion  that  a  contagium  develops  in  the  course  of  the 
malarial  process,  or,  in  other  words,  that  the  morbid  poison 
reproduces  itself  within  the  body  of  the  malarial  patient,  gets 
eliminated  therefrom,  and  conveyed  to  other  individuals, 
whereby  it  brings  about  the  diffusion  of  the  disease — this 
notion  must  be  dismissed  in  the  most  decided  way,  according 
to  the  opinion  of  all  observers  and  the  experiences  of  all  the 
great  epidemics.^  But  it  is  otherwise  with  the  question 
whether  there  is  any  conveyance  of  the  malarial  poison, 
engendered  in  or  upon  the  soil,  by  means  of  the  soil  itself, 
or  of  other  objects  to  which  this  poison  may  cling.  It  is 
somewhat  remarkable  that  no  attention  has  been  given  to 
that  particular  statements  of  Salisbury's  on  the  parasitic 
character  of  the  malarial  poison,  which,  in  my  opinion, 
appears  to  be  the  most  important  of  them  all,  assuming 
always  the  trustworthiness  of  the  facts.  I  refer  to  the 
observations  which  seem  to  furnish  proof  that  th^  malarial 
poison  may  be  conveyed  from  pUbce  to  place.  In  order  to 
prove  the  fever-producing  property  of  the  palmella,  he 
devised  the  following  experiment : 

He  filled  several  boxes  with  earth  taken  &om  an  extremely  malarious 
soil  and  abundantly  penetrated  and  covered  with  algs ;  he  then  took 

'  The  observatioM  adduced  by  Thomas  (*  Archiv  der  Heilkd.,'  1866,  p.  307), 
to  prove  the  contagiousness  of  malarial  fevers  (probable  conveyance  of  the  disease 
from  infants  to  nurses  and  vice  vertS)  cannot  well  be  reg^arded  as  convincing. 
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them  to  a  honae  about  300"  above  the  levd  ef  the  ri»er,  in  a  perfeo: 

dry  BitnatioD,  distant  Bome  five  miles  from  the  ne&roBt  malariooa 
lucalitj,  and  whiire  there  hud  never  been  a  ease  of  malarial  fever.  They 
were  placed  on  the  window-sill  of  a  room  on  the  second  floor,  used  us  a 
bedroom  by  two  young  men,  and  care  waa  taken  that  the  window 
should  not  be  closed  during  the  night.  On  tlio  sixth  day  after  the 
boxes  were  deposited,  both  the  inmatesof  this  room  complained  of  being 
unwellj  ou  the  twelfth  day,  one  of  them  had  the  first  decided  attack  of 
ague,  and  the  other  on  the  fourteenth  dayj  the  fever  took  a  tertian 
type,  and  soon  disappoarcd  under  the  use  of  quinine ;  all  tlie  while  four 
members  of  the  family  who  slept  in  the  lower  rooms  of  the  house 
escaped  the  disease.  A  second  experiment  resnlted  the  same  way;  it 
took  place  at  a  building  adjoining  the  house  uh'eadj  mentioned,  in  a 
room  occupied  by  a  man  and  two  boys ;  on  the  tenth  day  one  of  the 
boys  took  intermittent  fever,  and  the  other  boy  on  the  thirteenth  day. 
but  the  man  continued  well. 

lb  must  remaiu  au  open  qaestioii  whether  palmella  aporcs 
contained  in  these  boxes  and  convoyed  by  the  cairents  of  air 
into  tho  room,  gave  occasion  to  tho  sicknest) ;  at  all  events 
the  asBumptioQ  appears  well  founded  that  something  was 
brought  into  the  rooms  in  tho  boxes  containing  the  earth, 
which  had  a  morbific  effect.  In  that  sense  also  wo  may 
perhaps  interpret  au  observation  lately  recorded  by  Sawyer.^ 
The  author,  who  resides  in  a  miilariouB  part  of  Illinois,  visited  a  friend 
at  llilton,  Mass.,  and  fell  ill  there  of  intermittent  fever.  Tho  lady  of 
the  house,  who  interested  herself  greatly  on  the  patient's  account,  and 
who  had  never  seen  a  case  of  ague  before,  had  a  slight  aguish  attack  of 
fever  and  chill  on  the  fifth  day,  with  gastric  disturbance;  bat  she  set 
aside  the  idea  that  she  could  possibly  be  ill  of  ag^c,  as  the  disease  wau 
quite  unknown  in  Milton,  or  occurred  only  now  and  then  in  imported 
cases.  However,  she  hod  a  more  severe  attack  the  day  after,  and  on 
the  ninth  day  the  first  pronounced  paroiysm  of  ague  occurred,  an^.B 
with  that,  all  doubt  as  to  the  nature  of  the  disease  vaniehed. 

Tho  possibility  of  the  patient  having  brought  the  malai 
poison  with  him  from  home  in  his  clothes  or  other  eSecte, 
and  so  given  rise  to  tho  lady's  illnosSj  cannot  on  the  face  of 
it  be  coutostod ;  and  thus  tho  question  arises  whether  the 
malarial  poison  is  not  transportable,  and  whether  we  may  i 
perhaps  interpret  tho  development  of  malarial  epidemics  i 
places  otherwise    exempt  from  tho   disease,   as  well  as  {' 
formation  of  now  endomic  foci,  in  the  sense  that  the  morbicT 
poison,  somehow  conveyed,  baa  lauded  on  a  soil  that  renders 
> '  Boiton  Uad.  and  Sag.  Janra^'  iSfif,  Dee,  p.  jjfL 
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its  reproduction  possible^  either  for  a  time  or  permanently. 
We  may  find  a  corroboration  of  this  in  the  outbreak  and 
spread  of  the  disease  in  Sweden  (Bergman),  Finland  (Hjelt), 
and  other  countries ;  and  it  may  be  that,  from  this  point  of 
view,  Lacaze  is  right  when  he  says  of  the  malarial  epidemic 
that  broke  out  in  B^union  in  1868  :  "  The  fever  had  existed 
barely  three  years  in  Mauritius,  when  the  first  cases  were 
observed  in  Reunion.  There  is  a  probability,  amounting 
almost  to  a  certainty,  that  an  importation  had  taken  place 
thither  from  the  Mauritius." 

The  last  question  belonging  to  the  history  of  the  malarial 
diseases  relates  to  the  alleged  antagonism  in  space  or  area 
between  those  diseases  on  the  one  hand,  and  typhoid  fever 
and  consumption  on  the  other.  This  question  will  be  duly 
noticed  in  the  accounts  of  the  latter  diseases. 
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CHAPTER  Vni. 


YELLOW  FEVEH. 


§  So.  Pecdli4b  Geoobaphical  DiaTRiBDTioN.     Cheonology  Of  I 
THE  Epidemics. 

Measarcd  by  the  range  of  its  distribution  over  the  earth's 
surface,  yellow  fever  takea  one  of  the  lowest  places  among  I 
acute  infective  diseases.  If  we  disregard  its  isolated  appear- 
ances at  several  points  on  the  western  shores  of  Europe,  nud  I 
its  quite  recent  establishment  aa  a  prevalent  form  of  sickneBS  I 
on  the  Atlantic  and  Pacific  coasts  of  South  Americaj  there  I 
remain  only  two  among  the  greater  regiooB  of  the  globe  to  I 
form  the  seat  of  yellow  fever :  on  the  one  band,  the  ahorea  ] 
of  the  Gulf  of  Mexico,  incloding  the  WoBt  Indies,  and  part  J 
of  the  Atlantic  coast  of  the  United  States,  and,  on  the  other  ] 
hand,  a  part  of  the  West  Coast  of  Africa. 

Tho    oariiest  history   of  yellow   fever   in  the    former  of  1 
these  two  regions  is  enveloped   in  an  obBOurity  which  we 
cannot  now   enlighten.     In  particular,  there  is  no  way  of  I 
getting  an  answer  to  the  question  whether  the  disease  was  I 
prevalent   there,   and,  if    bo,  to   what    extent,     before    the  J 
arrival  of    European  colonists ;    or  to  tho    quoatioi 
and   under    what    circumstanceB   it    first    appeared    among 
the    new    comers.      It    is    not    only    the    defectiveness    of 
the  records  from  these  earliest  times  of  our  intercouse  with 
the  Western  Hemisphere,  that  renders  all  historical  research 
on  the  subject  illusory  j  a  still  more  serious  impediment,  and 
one   that  has  continued  in  force  down   to  the  most  recent 
times,    is    the   frequent   confounding  of   yellow  fever   with  ■ 
bilious    remittent    malarial     fevers,    especially    with    febrisi 
remittens  bsamorrhagica.     All  the  observations  dating  froni 
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the  Exxteenxli  oeDtmy,  t»r  H«»iTt'ra,'  PnUTi-rr.^  Ri»r'bi'ion^^ 
and  others,  o£  the-  descmccirt'  jK^si:liDf*.cs  ^liirh  ha3  rticoi 
among  the  nacivet  of  iht  West  Iiidii^  "brfiiTn^  iln-  lorivitl  of 
£iiropeaiiB.  ac^  well  bib  the  ac^cvinm*  of  Hrrr^ra/  i^vjoao,* 
Lopez  de  Gomara.'  and  uihfm.  af  k>  iTir  ti:s.'i>i.rous  sirlui'sis 
among  the  first  BBttiler£  in  D-:c:iTipi'>  iv»  1^04  .11. J  15-  4«  iu 
Porto  Bico  in  150^=  and  i^i^.  and  on  iln  liulf  of  l^ant'ii  in 
1509  and  1 514,  aSord  Bcaroelv  anx  safo  iiidicaiii'n  "f  iLi* 
nature  of  the  difieaae^  fcir  the  rc!&<«t:tn  rhftt  ihcT  an*  di-rvt^d 
from  non-mediaJ  obfterrers;  vhilt*  ii  if  at  iho  smtui'  tim<> 
certain  that  the  ExzrcipoaDF  (Sph:;i&rds,  French njcti.  aud 
Englishmen;  Buffered^  booji  bfx^'T  <ifitl:cc  iii  North  ai)«1  S<.»ulh 
America,  from  the  severest  fc^rm?  cf  malaruJ  ivrvr,  U*  Fuch 
an  extent  that  nnmercms  Benli-mcxis  'wcn-  t]>  jurijiulb.!**']  iu  a 
few  years,  and  "whole  armies  piri^hod.  Snl]  Ic'sf-  <r*«dfijrf 
is  due  to  the  opinion  Bd<»ja^d  l»y  W- IiMiT  '  iLut  lb*,  wvc-rc;' 
pestflenoes  mentioned  l»r  Hui.<Lin*»"Tj*^  aud  Gc":'kiij*'a-  Vuivifjj^ 
occxzrred  during  the  Eirtec-iitl  cct.'I urv  amcue  tL«*  unliv*.*  '*r» 
the  East  Coast  of  KotlL  Amincu,  hn  i:*  bt  Uit'  n  n*  v«  Il'.»w 
fever;  for  it  is  eiprestlv  staU'd  iLm  tL^^v  yrvrhih*]  jn  llf^r 
winter  time,  during  sev vrt  c- -] d .  { 7: cl u '■  1  v«.  1  v  i » •  t h «.<  w  1 ;/ w lu/i ai 
of  the  Indians,  the  EurC'jKiaD  w-itlir*  f-fJipiTir  ^^"'"•.  N« '•'•«■• 
is  there  any  reason  for  idtntifvjii'  'njtij  vf  Il"w  J«-vi  1  tin* 
Slexican  pestileDce  mtntioDed  hy  II'iTijV.JiIt'"  iinflfi  «|i« 
colloquial  name  of  "Miitlazahui^tJ  :'*  ^-r  tli«i  »ilfr.w  wm:-  |>n 
valent,  in  the  epidemic?  that  an    Jirinwu  h',\',,  tyj^t,  1  / /» 

37,    1761-62),    almost     eXC-luF-JVf  Iv   riMim,;..    Mil      HHtlVi.'     ..I     lli.i 

coantrr,  and  it  affected  olJv  th»-  jrii« umi  ijf,,j  <),,    |^,|j,   |„,,,| 
of  Mexico,  sparing  the  c-fta^it  r«.jri"M>. 

The  first  reliable  ar*cc»uut^  <:ij   y«  Hmw  U  vt  r  cImIii  h"m  Hm 
middle  of  the  seventoeuth  chuIut^j*  ;  tl>f\  1.1  J I  i/l  ilir  jinj^/ila 

'  'Hlitoria  ^em-n}  ^  Vn^  £Hiri|.  d*    l'»  fnnU!! »r  m  Ih*  lulu*  ^  'Imu  itiuM 

dil  Mart  Oceano/  Madrid.  lO^t. 

'  '  Hist.  g(!uer.  Qet^  AutUluf'  j'ruiiv-.'  I'i<*if.  I'.'i; 

^  'Hist,  natarullc  et  iijr)n<lf  di»  JUi  Aii<.>li*,   hyitu,  lOO/,  '),  j*   ^/a 

*  L.  c,  bk.  i,  clia]!.  ]o,  12;  iiK  7.  (l*i(|<   14. 

^  'La  HiBt'jriH  pt'utsral  <li'»  Im  Ju>\'w»/  Mu'IimI,  '54//  ''l*-  J'l  <'li>ijj.  l,^ 

^  '  La  HisUir'm  doK  liu  jtirlim/  >Iii«.Iiiim,  15 '  i.  lA.  j,  <  imj;.  /. 

'  *  HiKtory/  i,  ji.  17C1. 

'  *  liiKtorj- of  MttWia'-btiM-tii/  1,  ji,   ,4 

^  •  HitsUirical  CoJl•:rtI••ll^.'  ji.  >.. 

***  *  EsBtti  politi<jUi-  Hur  Iv  J«<^viiuiiii  d«  lu  NvuvvIU-  K'^i'ii^rn'  /  i,  p.  352. 


tion  of  the  disease  from  place  to  place,  and  from  island  to  V 
island ;  and   they  advert    to   the   circumstance  that  it  was 
especially  the  new  arrivals  that  were  visited  by  the  sicknesa 
most,  and  that   not  only  the   settlers  but  also  the  crews  of 
morchant  ships  and  ships  of  war  at  anchor  in  the  ports  of 
the  West  Indies  were  menaced  to  a  great   extent   by  the  j 
dtseaeo.       In  the  following   pages   I   have    represented    ia  1 
tabular   form  the  epidemic  history  of  yellow   ftver  in   the  1 
above-named   regions  (American),  as  far  as  it  has  become  I 
known  to  ns;  and  for  thn  bettor  snrveying  of   it,   I  hava  [ 
arranged  the  epidemics   iu  two  tables,  the   one  giving  the  j 
general  chronology,  and  the  other  the  localities  (with  dates) 
in  the  order  of  their  latitude. 


I.   Chronological  survey  of  the  epidemics  of  yellow  feaer,  -. 

the  West  Indies,  North  America,  Central  America,  and   \ 
the  Mexican  Qidf  Coast  of  South  America. 


GnaJclonpc:  Dotertre  i,  8i. 

Gnadelonpe :  id.  99. 

Barba^oeB :  LiRon  (History  of  BarbadoeB,  Lond,  1(157}  p-  3,6. 

Gnaddoupe:  Dutertro  i,  423. — St.  Eitts:  id.,  ib.' 

St.  £itts;    ]£anrile  de    St.  Michael  (Vufage   dee  Ilea  en 

Ameriqiie,  1651)  p.  45. 
Jamaica;  Moaelej,  422. 
Domingo :  id.,  ib.,  and  Uorcau  (I),  60. 
Sta..  Lucia :  Dutertro  iii,  S6,  744. 
Jamaica;    Trapham  (Stut«  of  Health  of  Janiuica  in    1679, 

Loud.),  p.  81. 
Martinique:   Labat  (Nouv.  Vojage  anx  Has  do  TAmcrique, 

PariB.  1722)  i,  73, 
Barbadoos  ;   Hughes  (Natiiral  History  of  Barbadocs,  Lond., 
'50)  p.    37. — Domingo;    Moseley,  Morcan,  U.  co. — SaiiUL   | 
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I.  1.  c. 


Martinique:  Labat. — Oaracaa:  Haiuboldt  lYoyagc)   ii,  400. 
—Boston:  Webster  i.  207;  La  Boche  tH)  ".  48.*— Pliilaf  | 
delphia;  La  Roche  (U)  1,49. — Cliarkston ;  id.,  ib, 

Barbadoes :  Li^n. 

Domingo,  Uartmiqiie,and  other  West  Indian^Ialands;  Morean  I 
(I),  p.  53. — Venezuela. 

I  Seo   aUa  Wubstvr   (iu   tho  '  New   York   MmI.   Itepoa.,'  vii,   p.   311),  wlio 
Hupplies  inforniRtion  aliout  Ihu  epidemic  from  the   muiiQBcript  rcconli  of  tho  1 
Uiftoriitn  Hubbard. 

*  It  ii  qutetionslle  whctbur  thii  accoant  rolntca  Tia,\\y  to  llustou,  or  not  u 
pntablj  to  >  maro  louthera  port,  Nuw  Vurk  or  Newport. 
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31^ 


1699 


1702 


1703 


1705 


1706 
1715 
1721 — 24 
1725 
1726 
172S 
1729 
1731 

1732 
,733—39 

1733—37 

»737 

1739 
1740— 


1740 

1741 

1741—42 

1741 
1743—46 
»743 
»745 
1747 


1748 
1750 

1751 

1754 
1756 
1760 

1762 


The  West  Indies  oyer  a  wide  extent:  Bally  (I),  p.  36.— •Yera 

Cmz    (first   epidemic):    Heinemann    (II).    —   Bermuda: 

Barrow,  p.  290.  —  Philadelpliia :  Webster  i,  21 1 ;  La  Koche- 

(U)    i,  50. — Charleston:  Webster   i,    212;    Bamsay   (I), 

p.  96. 
New  York  (August — Sept.) :  Webster  i,    217 ;  Bard. — Bay 

of  Biloxi  (first  French  colony  on  the  Gulf  Goaat) :  Drak& 

ii,  215 ;  Lewis  (11). 
Guadeloupe,    Martinique:    Labat.  —   Charleston:    Hewatt 

(Account  of  the  Bise  and  Progress  of  the  Golonies  of  S. 

Carolina,  &o.,  Lond.,  1779)  i,  142.^ 
Doming,  Martinique :  Labat,  Feuill^  ( Joum.  d'obsery.  dana 

la  Nouyelle  Espagne,  Ac.,  Paris,  1725),  p.  186. — Mobile : 

Lewis  (II). 
Martinique :  Feuill6,  p.  187. 
Barbadoes :  Chisholm  ii,  177 ;  Brown  (II),  p.  12. 
Barbadoes :  Warren  (I),  Toune. 
Yera  Cmz :  Clayigero  (Hist,  de  la  Meri<]pe)  i,  117. 
Porto  BeUo :  UUoa  (Yoyaee  histor..  Pans,  1752),  p.  84. 
Charleston  (in  Summer) :  Hewatt,  p.  317. 
Anti^^ :  Bally  (I)  p.  40. — Porto  Bello :  UUoa. 
Dommgo   (on  board  the  fleet  arriyed  from  Porto  Bello) : 

Bancroft  (I),  p.  336. 
Charleston  (May — ^Oct.) :  Bamsay  (I),  p.  36  and  (II),  Moultrie. 
Barbadoes :  Warren  (I),  p.  4. 
Domingo :  Desportes  i,  pp.  40,  66,  74,  86. 
Norfolk  (Ya.) :  Mitchell  fl). 
Charleston  (August  and  fol.) :  Bamsay  (I),  p.  36. 
Cartagena,  Porto  Bello,  Panama,  Yera  Cruz :  De  Gastelbondo 

(Tratodo  del  Methodo  curatiyo  ....  de  la  Enfermedad  del 

Yomito  negro,  &o.,  Cartagena,  1753)- 

DoSngo  5  (J^e— Dec.)  :  Desportes  i,  97,  1 10,  1 14. 

Jamaica  (in  the  English  fleet  on  its  arriyal  from  Cartagena) : 

Hume  (I),  p.  230,  Williams  (I),  p.  11. 
Norfolk  (Ya.) :    Mitchell  (I).— Philadelphia  (July  and  fol.)^ 

Currie  (I),  p.  211. 
Domingo  (Summer  and  Autumn):  Desportes  i,  pp.  129,  133,, 

136,  138,  166. 
New  York  (July — Oct.) :   Webster  i,  p.  238.  —  Newhayen : 

Munson,  in  'Additional  Pacts,'  &c.,  p.  54. 
New  York:  Webster  i,  239,  341. — Charleston  (June — Sept.): 

Bamsay  (I),  p.  39,  Moultrie,  p.  165. 
Philadelphia  (June — Oct.) :  Currie  (I),  p.  212,  Pemberton  in 

'Additional  Facts,'   &c.,  p.  6;    Chew,  ib.,  p.   11,  Bond, 

Bartram. 
Charleston  (August — Oct.) :  Moultrie,  p.  171  ;  Lining,  p.  419. 
Martinique  :  B^ly  (I),  p.  49.  ^ 
Cura9ao  (April) :  Winds  in  Lind,  p.  no. 
Antigua  (Autumn)  :  McKittrick,  p.  107. 
Antigua:  Lind,  p.  185. 
Surinam  (first  epidemic) :   Fermin. — Curafao  (in  autumn) : 

Rouppe,  p.  303. 
Havana:  Moreau  (I),  p.  73,  Webster  i,  251. — Philadelphia 

(August— Nov.)  :  Bedman  in  'Additional  Facts,*  &c.,  p.  19  ; 

Willing,  ibid.,  p.  9,  Rush  (I),  p.  15. 


763-65 

765-66 
■767 

770— 71 
770—71 

779— So 
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Cayenne:  Bajon  ij,  46  ;  Oampet,  p.  73. 

Mobile:  Romane  (' Hiet.  of  Florida,'  Philad.,  1776).  p>  >Ii 
Drake  ii.  116.  —  Pcnsacola:  iiincl,  p.  17,  Bomans. 

Antigua:  Lind.  p.  iij. 

Sta.  Lucia:  Loblond,  p.  154.. 

Grenada:  Leblond,  pp.  166—7, 

Martinique :  Moreau  (I),  p.  Si,  after  BooLambeau. 

Burmuda:  Barrow,  Smart. 

Jamaica,  St.  Lucia :  Ballj  (I),  p.  56. — Havana :  Oaillot. 

Havana,  St.  Domingo :  Berthe,  p.  1 64,  after  Fr,  Balmis. 

Baltimare :  Webster  i,  174. 

Cayenne:  Loblond,  p.  109.  —  New  Orleans  (first  epidemic): 
Drake  ii,  101,  —  New  York  :  Addoma,  Carey,  p.  85. 

Charleston  (Augnat — Sept.) :  Ramsay  (III,  Hanns  {III}. 

Caracaa  (October) :  Buab  (I),  p.  390. — Porto  Bello:  Korean 
(I),p.is6, —  Demcrara,  Trinidad :  CbisLolm  ii,  loi,  iiS. 
— Tobago  (July) :  Ibid.,  p.  11 ».  — Qrenada  (March — Sept.) : 
Ibid.,  i,  96  i  Stewart,  Smith  (II).— St.  Vincent  (April) : 
Obisholm  ii,  144. — Barbadoea  (May):  Ibid,,  p.  iSo;  Roma;, 
168.  —  Martinique  (October) ;  Cbisholm  ii,  111.  —  Domi- 
nica (Juno— Oct):  Ibid.,  ii,  154;  Clark  (I).  —  Antigoa. 
St.  Eitts  (June):  Chisholm  ii,  iSi,  191.  —  Santa  Craz 
(August — Oct.);  Ibid.,  341.  —  St  Thomas  (November): 
Ibid.,  jio.  —  San  Doming:  Moreau  (I),  73.  —  JamaioK 
(Jimo  and  foL) :  Lcmpnere  ii,  11,  Rule.  —  Surin&m: 
StilliS.  —  PhOadelphia  (August— Dec.) :  Bush  (I),  Curl/. 
Currie  (II,  III),  '  Facts  and  Ohaervations,'  Dev&ze  (II), 
Paacalis  (I),  La  Boche  (II)  i,  64. 

Demerara:  Chisfaolm  ii,  101.  —  Vera  Cniz  —  Grenada 
(Februarr) :  Chieholm  i,  1  j6  ;  Stewart.  —  Dominica  (July — 
Dec):  Clark  (I),  5.  — Martinique  (March);  Pyni,  p,  i 
Gilpin  (I).  St.  Thomas,  Santa  Cruz :  Chisholm  ii,  330,  34s. 
Havana  (Jone^Augaet.) ;  Bomay,  Holliday.  —  jamaioa' 
(Jnne — Auguat.) ;  Lempri^rc  ii,  51.  —  Charleston  ( julj— ■] 
Nov.):  Bamsay  (I),  36,  Johnson  (I). -Baltimore:  Valentin- 
(II),  71;  Dtysdale.- Philadelphia  (August:  Rush  (II). — 
New  York:  Rush  (U),  iig.  —  Now  Haven  (June— Not.) : 
Monson,  Webster  i,  501  ;  ii,  340. 

Demerara:  Eymann.  —  Grenada:  Chisholm  i,  13S;  ii,  sji  ; 
Stewart.  —  St.  Vincent,  St.  Thomas  :  Chisholm  ii,  154,  j  jo. 
— Martinique  (Januaij) :  Gillespie  (I)  11.  —  Quadeloape; 
Bisbopp  in  Pym  1 1 E.  —  Domingo :  Moreau  (I)  74..  —  Jamaica 
(June— August) :  Walker,  Lempricra  ii,  u,  55,  Todd.  — 
Norfolk  (August— Oct.) :  Valentin  (I),  85;  Taylor,  Banuaj 
(lU).  —  New  York  (July) :  Smith  (VI).  Seaman  (I),  Bayl^ 
(I),  Hosack  (I).  —  New  London  (August  to  Sept.):  Uonaon. 

Demerara:  Chisholm  ii,  382  ;  Beane,  —  Grenada  (Summer — 
Autumn):  Chisholm  i,  138;  Trotter  ii,  S3.  —  St.  Lncut 
(June  —  JuIt)  :  Pjrm,  Bally  (I)  66.  —  Martinique  (Jnne— 
Sept.) :  Chisholm  li,  119  1  Davidson  (I). — Dominica:  Claik. 
—  Tortola  (JnM  :  Chisholm  ii,  315;  Anderson  (I),  at.  — 
Santa  Oruz:  Cuisholm  ii,  540.  —  Domingo;  Ballr  (I),  65; 
Dalnjas  33.  —  Jamaica  (June— A.uguet)  :  Ltmpriere  ii,  JS  ' 
Bermuda :  Barrow,  Swart. — Charleston ;  Bamaay  (I),37 


-New  York  (July— Dec.) ;  Bayley  (II),  Webater  i,  3i<i. 
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1797 


11798 


1799 


^800 


^801 


Wilmington,  N.  Gar.  (Angnst— Not.)  :  Bosset. — Boston 
(Aagost — ^Dec.) :  Warren  (EQ. — ^Newbury-port,  Mass.  (June 
— Oct.) :  Coffin,  Webster  i,  318. — Ohatliam,  Oonn.  (Sept.) : 
Webster  i,  331 ;  ii,  344. 

Guayni,  Yenez. :  Hamboldt. — ^Trinidad  (April) :  Fiedler. — St. 
Lucia:  Gillespie  17. — Charleston :  Bam8ay(I),  37;  Johnson 
(I). — ^Norfolk  (August— Nov.) :  Valentin  (l)  87. — Baltimore 
(June — ^NoT.) :  Davidge,  Potter  5a,  New  York  Med.  Eepos. 
i,  38a— Philadelphia  (July— Oct.):  Devize  (I),  Currie  (I), 
Ouvi^re,  'Proofs;'  Harris  (I).  'Facts,'  64;  Rush  (III), 
Pascalis  (II),  FolwelL — ^Milesborough,  Penns. :  Harris  (I). 
— Swedesborough,Penns. :  'Pacts' 73. — ^IVoyidence  (August 
^— Sept.) :  Wheaton,  Bowen  (I). — ^Bristol  and  other  places 
in  Rhode  Island :  Brown  (II),  Webster,  i,  330. 

Domingo:  Gilbert  137,  'Facts'  25.— Petersburg,  Virg. : 
Erdmann  49.^Baltimore :  Davidge  88,  Potter  52. — PhUa- 
delphia  (July— Oct.) :  Condie  (I,  U), '  Facts ; '  Currrie  (I, 
TV),  Erdmann, 'Proceedings; '  Caldwc^  (I). — ^Milesborough, 
Penns.:  Harris  (I).— Gkirmantown,  Penns.:  Wistar  in 
Hosaok  (III),  '  Addit.  Facts '  73.— ^wedesborough,  Penns. 
ib. — Chester,  Penns. :  New  Y.  Med.  Repos.  ii,  196;  Erdmann 
47. — Wilmington,  Del.  (August — ^Nov.) :  Yaughan  (I),  Erd- 
mann 47,  Monro,  Tilton. — New- York  (August— Not.)  : 
Hardie  (I),  Hosack  (II),  M'Eoiiffht,  Webster  i,  334.— 
Bri^etown,  Woodbury,  Chews,  N.- J.  (sporadic  cases) : 
N.  xT  Med.  Repos.  ii,  302 ;  Erdmann  47. — Boston  (June 
— Oct.):  Brown  (I,  111),  Rand,  Webster  i,  336;  New 
Engl.  J.  of  Med.  viii,  380. — ^New-London,  Conn.  (Aucnist 
— Oct.):  Cain,  Channing,  Holt,  Scott,  Webster  i,  335. — 
Portsmouth,  N.  Hamp.  (July) :  Erdmann  46,  Webster  i, 
337. — ^Newport,  Rh.  Is. :  Erdmann  47. 

New-Orleans :  Chabert  (I),  108 ;  Carpenter  14. — Charleston 
(June  to  Oct.) :  Ramsay  (IV).— -Wilmington,  Washington, 
N.  Carol,  .(only  sporadic),  Norfolk,  Baltimore  (August — 
Oct.) :   New^York  Med.  Repos.  iv,  197,  207. — Philadelphia 

fJune — Oct):  Currie  ^V),  Caldwell  (I).—Swede8borough 
sporadic  cases) :  '  Addit.  Facts '  74. — New- York,  Boston, 
Providence,  Rh.  Isl.  (only  sporadic) :  N.  Y.  Med.  Repos.  I.e. 
—Hartford,  Conn. :  Webster  i,  347. 

Demerara  (August) :  ChisholaL—S.  Domingo,  Santa  Cruz : 
Moreau  (I),  i72.---T8urinam:  Stills. — ^New  Orleans:  Barton 
(I,  untrustworthy  account). — Charleston  (July — Oct)  : 
Ramsay  (II).— Savannah  (a  few  cases  on  board  a  vessel)  : 
KoUock.— Norfolk  (July  to  Oct.) :  Hansford,  Selden  (I).— 
Wilmington  (a  few  cases  among  sailors) :  N.  Y.  Med.  Rep. 
iv»  319- — Baltimore:  Moores,  Chatard  (I). — ^New  York 
(Summer  and  Autumn) :  Seaman  (II),  N.  Y.  Mod.  Repos. 
iv,  207. — Providence  (Aug.  to  Oct.) :  Wheaton. 

Martinique :  Davidson  (II). — St.  Martin  (July — ^Nov.,  seem- 
ingly for  the  first  time) :  Dickinson  (II),  179. — Jamaica 
(August  to  January):  Doughty  4. — Norfolk  (August — 
Oct.) :  Selden  (II),  New  York  (Summer  and  Autumn) : 
New  York  Med.  Repos.  iv,  207. — New  Bedford,  Mass. 
(sporadic  cases) :  Ibid,  v,  275. — Block-Island,  Rh.  Isl., 
(August— Nov.)     Willey. 
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Ctiracas:  Hnmboldt  ii,  ^oi. — Porto-CabeUo :  Uorean  (I),  156- 
—Cayenne    (Sept.) :     Leblond    126. — Tera-Crnz    (April— 

Oct.)  i  Bally  (1)  7S.— Tabago :  Bouneaii,  p.  461.-81.  LiioiH, 
(iug.  Si)  :  Pugnet  337.— Mnrtinique (Sept. — Dec) ;  Morean 
(I). — Guiideloupe  :  Lefonlon,  Bouvi'er. — Antigua  :  Mob- 
grave.- Senta  OriiKt  Kentech  (1), — St.  Doniingo  (April — 
Nov.);  Bally  (I),  JS;  Gilbert,  Dalmas,  Bcgnene.  Uonill£, 
p.  10. —  Jamaica;  DoughtT  16,  I^m  184. — Ciiarleston 
(Angne^-Oct.) :  Ramaay  (V).— Philadelphia  (Jnly-NoT.)  1 
Oarrio  (VI). — Baltimore:  La  Boche  (II)  i,  93.  — WOmingtoii, 
Del-  (Sept.):  Taugban  (II).— BoBton  (AngUHt— Oct.) :  N. 
T.  Med.  Repoa.  v'u  338,  in  New.Engl.  J.  of  Med.  viii,  381. 
— Portsmouth,  S  Hampah.  (a  few  cases),  ibid. 

Cayenne:  Nogen. — Demerara:  Frost. — BerbicB  (Jaaoary — 
Sept.):  CroiBHant  in  ThneSBink,  p.  117. — Martinique  (the 
whole  year);  Moi-ean  (1). — Guadeloupe:  Bally  (I),  81 ; 
SaTar^Bj.— Santa  Oruz  (the  whole  year)  :  Keutsch  (II).— 8t 
Domingo  {to  Not.)  :  Bally  (I),  81 ;  Pranfoia  (I). — Jamaica: 
Dancer,  Rnle.— Alexandria,  Virg.  (July  ff.) :  Dick,  N.  Y. 
Med.Bepos.vii,  177. — Baltimore:  Ibid.,Ti,  j^g. — Philadelphia 
(July  to  Oct.):  Caldwell  (II),  17;  Huah  (111).- New-York 
(July  to  Oct.) :  Ramsay  (VI),  Mitchell  (II),  Stringham. 

VeraCruz:  Bally  (I),  8.15.— New  Orleans  :  Carpenter  17, Drake 
ii,  303.- Charleston  (July— Oct.) :  Bamsay  (VII). 

Martinique:  Morcan  (I)  118. — Santa  Cruz  (May— July) : 
Keutsch  (III). — Jamniea  ( Aug. — Jan.):  Doughty  56. — FhJa- 
delphia(Julyff.):  Caldwell.(II);  HuBh(ni),96;  'Addit.Paota' 
85,- New  York  (June  to  Nov.);  Miller  (I).— Proyidenoe  (July 
— August):  Wheaton,  Bowen  (II).— Newhaven :  La  Boche 
(II)  i,  97- — Quebec  (nntrUBtworthy  account) :  Moreau  (I), 

Martinique  (December — March,  1808) ;  Moreau. (II).— Jamaica 
(Autumn) :  Doughty,  p.  i84.^3harleston  (Aug,  ff.) ;  Bamsay 
(Vin),  Johnson  (II), 

Jamaica  (Oct.  ff.) :  Pym,  p. 67. — Maria  Galante  (July — Sept): 
Mortimer. — St.  Marie,  Geo.  (Siiptember  ff.);  Seagrovc. — 
Baltimore  (August) :  Potter  3i. 

St.  Bartholomew  (June— Nor.) :  Foi-striim. — New  Orleans : 
Carpenter  17;  Drake  ii,  203.- Brooklyn,  N.  J.  (July): 
Gillespie  (II). 

Kew-Orleans:  Carpenter  17,  Drake  ii.  104.^ — St.  Pi-ancisville, 
La.:  Id.,  ii,  agg-^Pensacola ;  Id.,  ii,  aaj. — Perth  Amboy 
(September) :  ChiBholui  (III),  Amcr.  Med.  and  Philos. 
Bcgist.,  iii.94. 

Bermuda;  Barrow,  Smart,  Jones,  p.  204. 

Barbadoes  ;  Thomas  (III). 

Barbadoea :  Pergusaon  (IV). 

Grenada:  Dickinson  (II).  48.— Guadeloupe :  MuagraveTfl), 
VaUhle,  Flory-— Martinique :  Bochoux  (II)  399.— St.  Kilts 
(March  ff.) :  Bimie.— Barbadoea  (September— Feb.  1617): 
Ralph,  Fergnsaon  (IV),  593. — Antigua  (June — Feb.  1817): 
Musgrave. 

St.  Tliomas  (September  1S16  to  January  1818.  epidemic): 
Gartner. 

Trinidad  (August  ff.) :  McCabe.— New  Orleans  (July— Oct.) : 
Oarpetiter  17,  Gerordin,  p.  56;  Groa  ct  Gerw^n.— St.  Fran- 
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<3SviUe:  Carpenter  17,  Drake  ii.  453.— Baton  Ronge:  M., 
ii,  350. — Natchez  (Jtily — Sept.l :  Perlee.Monctte  {II), Drake 
ii,  363. — Suvnunah:    DanieU  (I),   12,   Fusejr.— Choileaton 

(July— Nov) :  Dickson  (IT),  SUecnt  100. 

Demerara:  Lancet  1S67,  ii,  200. — Martinique  (July  (ff.) : 
Lefort  (also  New  T.  Med.  RcpOB.  11,350). — Bermuda  (Sept. 
ff.) :  .Tonea,  Barrow,  Smart. 

Angostura,  Venez.  (July — Aug.) ;  Morgan  (I). — Demerara : 
Blair  (I), — Martinique  (Spring!:  Lefort.— Jamaica  (May — 
June);  Miiler  (II). — New  Orleans  (May — Dee.l :  Dopuy, 
Baxter,  Fortin,  Carpenter  18. — Baton  Rouge :  Drake  ii,  350. 
— Natchez  (September  to  Nov.) :  Perlee,  Monette,  DraJie  ii, 
265.— MobUe  (Juno  to  Dec):  Report  (11),  Drake  ii,  317; 
Lewie  (II). — Savannah:  Watte,  Amer.  Med.  Record,  iii, 
aia, — Charleston  (Anguat)  :  Shecut  1.  c,  Irvine. — Bal- 
timore (June — Sept.J :  Eieae,  Revere,  '  LotterB,'  Cha- 
tard  (II),  JamoBon.— Philadelphia  (ve^  alight  epidomia) ; 
Emlen.— New  York  (Angust— Oct.) :  Drake  (II).  Pascalis 
(III),  Brown  (IT),  Araer.  Med.  Record  iii,  303  (alBo  very 
limited  diiFuaion). — Boston  (August  ff.):  Report  (I),  Ingalis, 
New  Engl.  Joum.  of  M^-d.  viii,  380. 

Demerara:  Lancet,  1867,  ii,  aoo. — Now  Orleans  (July— Oct.) : 
Carpenter,  p.  19,  Report  (VIII). — Bay  of  St.  Louis.  Miaa. 
( AttguBt) :  Merril  (I),  Report  (VII)  by  Forry.p.  30.— Mobile 
(July  to  Dec.):  Report  (II).— Savflnnali  (July):  Fiirth, 
Darnell  (I),  Posey.  Arnold  (II),  Waring. — Philadelphia 
(July  Nov.) ;  Juckaon  (I),  Report  (IX).— Middletown, 
Conn. :  Beck. 

Demerara  :  Lancet,  1.  c. — Martinique.  Guadeloupe  :  Kerau- 
dren,  p.   14.— Santa  Cruz  (April— July) :    Schlegel.— Tam- 

B'co:  Heinemann  (II). — S.  Augustine,  Flor.  (Angaat — 
cc.):  Bajley  (III),  p.  248,  according  to  Francis,  Report 
(VII)  by  Forry,p.30. — Savannah  :  Posey. — Wilmington,  N. 
Carol.  (July);  HilJ.— Norfollc  {Auguat  to  Oct.) :  Archer. 

St.  Vincent:  Hunter  (II). — New  Orleans  (September — Nov.) : 
Carpenter,  p.  33;  Randolph,  Chahert  (I,  II),  Thomaa  (I),— 
Baton  Rontfe:  Drake  ii,  350. — Penaacola  (July — Nov.): 
Report  (VII)  by  Forry  35.  Drake  ii,  338;  Townsend  (I).— 
New. York  (July- Nov.);  Bajley  (III),  Watters,  Hardie 
(II),  History  (I),  Teatea,  Townsond  (I.  II). 

Jamaica  (Summer  and  Autumn) ;  Belcher. — Natchez  ( Augnat) : 
Drake  ii,  2fi6 ;  Monekc,  p.  66  ;  Cartwright  (I),  Merrill  (II), 
Tooley.— Key  West  (August— Sepi.) :  Morgan  (II),  Ticknor. 

Jamaica  (August  ff.) :  Wilaon  (I).  —  New  Orlcana  (July  ff.) : 
Carpenter,  p.  33.- Charleston  (Summer)  :  Simons  (I). 

Demerara-.  Lancet,  I.e.  —  Guadeloupe:  Chambolle.  —  St. 
Thomas  (Peb.^ — May) :  Barclay.  —  Mobile  (September — 
Oct.):  Lewis  (I),  p.  386.- Natchez  (Aug.— Nov.) :  Merrill 
(lU),  Cartwright  (I).— Washington  (Sept.) :  Monette  (I). 

Guadeloupe,  Martinique  (Spring) :  Moreau  (IT). 

Demerara:  Lancet,  1.  c. —  New  Orleans  (July);  Drake  it, 
307:  St.  Franciaville :  Id..  2.^3,— Mobile  (Auguat) :  Id.,  219. 
—  Pensaoola  I  Summer) :  Id.  230,  Report  (VII),  by  Forry. 
58.  —  Savannah  :  Poaey.  —  Charleston  (August) :  Dickson 
(IV),  Simons  (I),  Porter  (H),  1855,  April 


GBOOBAPmCAI.  JUID  0I8T0B1CAL  PATDDLOGT. 


HklRM^ 


Lnnoet,  I.  c. — Uartiiuqae  {Octob«"— J«n.) :      

(T>,  Bafi  (II!.  —  St^w  Orleaue  (June  ff.):  Dnke  ii,  207. 
— HempluB  (September— Nor.) :  Id.,  sSj.      ^^ 
HftTana,    Jamaica    (April — Juljt :    Uorean    (TT).    —  Kew 
Orl««w    (Jalj  ff.j:    Id..  Ho&ett    (IT).    _    PlAqnaninn 
(An^nat):   Drak<9  ii,   149. —  Frandsnlle  (S^t.):  Id.,  3^ 

—  Batoa  Bouge;  Carpenter,  p.  26. —  KaUlira:  Moaette 
(IT),  Carpenter,  L  c,  Drake  ii.  173.  —  Mobile;  Id.,  aao, 
Lewia  (I|,  L  c.  —  K«j  Weat  (June — Angast):  Dapr^. 

Demeram:  Lancet.  1.  c. 

St.  Tbomaa  (Feb.— May) :  Dons.  —  New  Orleans  (July— Nor.) : 

Barton  (I),  Harris  (II). 
New  Orleans  (Angnst) :  Drake  ii,  iOS,  —  Fenaacola  (Angtwt: 

Id.,  333 ;  Barrington. 
Snrin&m  (Dec.  ff.) :  Fra«er  (T),  Fop,  Dnntortier(I}.'^Aiiligaa 

(Sept.— Dec.)  :  FnrloiiB  (I),  Nichol«>n. 
Tainpico,  Mez.  (Sept. — Nor.)  :  GouptU<«a, 
Demerars,  Snruiain  (Hay— July);   Praser  (I),  Blair  (I),  — 

HaTBsa :  Macs.— New  Orleans  (July- Oct) :  Thomu  (II). 

— Opelonaas  (OcL— Nor.) :  Carpenter,  p.  5»;    Cooke  (I), — 

Natchez  (Sept  to  Nor.):   Honette  (II),  p.  75;    Hom. — 

HobUe  (Sept— Nov.)  :  Lewis  (t),  287;  Nott  (Q),  Dnke  ii. 

3IO.  —  Bermnda :  Barrow,  Smart. 
Demerara:  Blair  (1),  Lancet^  I.e.  —  Trinidad  (June). —  6aa*J 

deloape  (July).  —  Martinique  (Sept.— Oct.  1830):    Oata^] 

Bufz  (I.    II).  —  Dominica    (April  —  June)  ;    i^^*J  {I). 

—  Obarleston  (July  to  Oct) :  nnrdentan,  Strob^  Hama 
(II),  Simmons  (II),  JobnBon  (I). 

Demerara:  II.  cc.  —  St.  Vincent:  Hunter  (II).  —  Antigna 
(June) :  Nicholsoa.  —Galveston,  Houston  (Sept— Nor.)  : 
Smith  (III,  IT),  Drake  ii,  237.  —  New  Orleans  (Angnst) ; 
Carpenter,  p.  37,  Lcrooine,  Joam,  de  la  Soc.  med.  de  la 
New  Orleans,  tS;^!),  Nr.  4.  —  Franklin.  New  Iberia  (Sept — 
Nov.):  Carpenter,  p.  27;  sB.  Monette  (HI),  p.  in,  113; 
Drake,  ii,  J38.  34I.  —  Opelousaa  (September) :  Carpenter, 
p.  59.  Cooke  (1).  —  Aleiandria  (September):  Monett«  (III), 
1.  c. —  Natcfaitochex.  Donaldson ville.  Fort  Hndeon,  Waterloo, 
St.  Francisville.  Fort  Adams  (Sept) :  Monette  (III),  p.  lo8t 
95>  98  (  Catpenter,  p.  27  ;  Drake  ii,  254.  262.  —  Natcfaei 
(AuguBt):  Id.,  ii,  275.  — BayofBiloii:  Monctte  (IH).  117. 

—  Mobile  (Auguat— Oct.) :  Lewis  (I)  289.  —  Penaacolft 
(Sept.) :  Carpenter,  p.  27 ;  Drake  ii.  233.  —  Augusta  {Jnly 
ff.):  Robertson,  Strobel.  p.  rS?,  —  Charleston  (June  fll) : 
Strobcl,  1.  c.  Home  (II).  Simons  (II). 

Demerara,  Surinam  :  U.  cc.,  Dnmortier  (I).— Cnrapao  (Oct — ' 
Nor.) :   Schorrenberg,  Hommcl. — Dominica  (June — Sept);  I 
Imray  (II}.— New  Orleaos  (August — Oct.);   Carpenter  3 
Thomas  (V).  Barton   (IIIl.— Vicksborg   (Angnst^Nov.. 
Drake  li.   sBi.— Pensacola   (August):    Hulse,   Lauriaon.— 
Key  West  iJune  to  August) :  Dupr^. 

Demerara:  Blair  (I), 

Antigna  (Sept.— Nov.)  :  Nicbolson,- New  Orleana  ) 
Carpenter,  29,  30.— OpelonsaB :  Id.,  Oooke  (I). — 
(August) :  Lewis  (I),  aSg ;  Drake  ii,  3iz. 

GftlrestoD,  Houston:   Smith  (IT).— New  OrleUM (J- 
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1845 
1847 


1848 
1849 


1850 

1851—53 

1852 
1852—53 


1853 


Francisville  (August),  Baton  Boage  (October) :  Carpenter, 
•p.  30,  Drake  ii,  251,  355. — Rodney,  Miss.  (September) :  Id., 
ii,-378 ;  Williams  (II). — Mobile  (August — Dec.)  :  Lewis  (I), 
290, — Charleston  (September) :  Hume  (II). — New  York :  v. 
Hohenber^. — Bermuda  (July — ^Dec.)  :  Report  (VI),  1853, 
176 ;  Laira,  Smart,  Barrow. 

Guadeloupe :  Carpentin,  45.— New  Orleans :  N.  O.  Med.  J.,  i, 
Nr.  4.--Woodville  ( JuJy— Sept.) :  Valetti,  Stone  (II).— 
Mobile :  N.  O.  Med.  J.,  1.  c. 

Tamaulipas  (Mexico) :  Heinemann  (II). 

Barbadoes  (Oct. — Dec.,  48) :  Davy. — Vera  Cruz  (May  ff.)  und 
Tamaulipas :  Porter  (I),  Heinemann  (II). — Qalveston,  Hous- 
ton :  Smith  (IV),  Bracht,  McCrayen. — ^New  Orleans  (July 
— Oct.):  Fenner  (IV),  Thomas  (IV). — Covington,  La. 
Gilpin  (II). — Rodney,  Miss. :  Williams  (III). — Vicksburg 
Hicks,  Macgruder. — Natchez  :  Cartwright  (II). — Mobile 
Lewis  (I),  Nott  (III). — Fascagoula  (July — Nov.):   Porter 

(in). 

New  Orleans:  Penner  (V). — Natchez:  Stone  (III). — ^New 
York  (September) :  Bodinier. 

Antigua  (Summer) :  Nicholson. — New  Orleans  (July — Dec.)  : 
Fenner,  South.  Med.  Rep.,  i,  114. — Charleston  (August-— 
Not.)  Hume  (IV),  Simons  (II). 

Cayenne  (and  next  year) :  Kerhuel,  Genouv^. — New  Orleans 
(July— Oct.)  :  Fenner  (VI), 

Demerara  (from  Dec.  51  to  Dec.  53) :  Lancet,  1.  c,  Blair  (II). 
— Paramaribo,  Sur.  (1851) :  Pop. 

Charleston  (August — Nov.) :  Porter  (II),  Simons  (II). 

Antilles  in  universal  diffusion :  St.  Thomas  (starting  point 
of  the  epidemic,  August — Jan.):  Hildige,  Archambault, 
'  Aarsberetning,'  1853,  i,  35,  36. — Domingo:  Ibid.,  11.  cc. — 
Guadeloupe  (Dec.  ff.) :  Dutroulau  (III),  Carpentin,  L  c. — 
Martinique  :  Encogn^re,  Rufz  (II).— Santa  Cruz  (Oct. — 
April):  * Aarsberetnine ,'  1.  c. — Cura9ao  (Dec.  to  1855  con- 
tinuously) :  Pop,  Nederl.  Tijdschr.  voor  G^neesk,  1858,  223. — 
Cuba,  Porto-Rico,  Dominica,  St.  Lucia.  Barbadoes:  Hildige. 

Coast  of  Mexico  (general  diffusion) :  La  Roche  ii,  623 ;  also 
in  the  Antilles :  Ibid. — Antigua  (May) :  Nicholson,  Furlong 
(II). — Barbadoes  :  Teevan.--St.  Thomas  (April — August) : 
*  Aarsberetning,'  1856,  p.  68. — Gulf  Coast  of  N.  America  and 
up  the  Mississippi  Valley,  in  general  prevalence:  La 
Roche,  1.  c. — New  Orleans  (May — Oct.) :  Fenner  (I),  Mercier, 
Dowler  (I),  N.  Orleans  Med.  J.,  1853  Sept.  Barton  (U). — 
Madisonville,  Mandeville,  Louisbourg,  Covington,  Baton 
Rouge,  Port  Hudson,  St.  Francisville,  Bayou  &ra :  Dowler 
(I). — Franklin,  La. :  Lyman. — ^Washington,  La. :  Cooke  (II). 
— ^Arkansas  in  several  localities  on  the  Mississippi :  Dowler 
(I). — Natchez:  New  Orleans  Med.  News  and  Gaz.,  1855, 
Oct.  I. — Clinton,  Jackson,  Grand  Gulf,  Yazoo,  Vicksbure, 
Miss. :  Dowler,  McAUister. — Memphis,  Tenn. :  Smitn 
(VIII).— Mobile :  Anderson  (III),  Nott  (IV),  Ketchum.— 
Selma,  Ala. :  Marks. — Florida  (various  points  on  the  coast)  : 
Dowler. — ^Brandywine,  Del.  (July — Sept.) :  Bush. — Phila- 
d^phia  (July — Oct.)  :  Jewell  (I),  Bache,  La  Roche  (I,  II)  i, 
no. — Bermuda  (August  to  Nov.) :  Barrow,  Milroy,  Smart. 
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Soriiuuii:  Pop,  Dmmortitr 
Antigua:  Morehcmd. — G«iiieitoB. 
Med.   Nos.— Hobae   (Angut^Nor.) 
gometj,   A1» ,  St.  Karie,  DnKft,  Aansta,  G«i>. : 
Newa.— Sanuab,  6tu. :  Pom;,  Hiuw  ff ),  lUeKall,  Amoli  J 
in).— Cfaarteaton :  Cain,  Cbkbolm.  Bvae  lUIV 

Cajenne  iMaj  ff.) :  KerhneL — UaitimMTie  (Oct.— Angint, 
1S57):  Ballot,  Chapoia.  Eua^one,  PeUarin. — St.  Thonae 
(Jan.— Nov.),  Santa  Cruz  (April  S.\  -.  '  Asrsberetniag,'  1B56, 
71. — Domingo  :  Archambaolt. — Harana  ;  Ramon. — New 
Orieana:  Hed.  N«ws.— XaCchez  t  New  OrL  Med.  News  and 
Gaz.,  185s.  Oct.  I.— Vicksbnrg,Yaioo,Cooper"8Wdl.  Jack- 
son, Clinton,  and  other  plaMs  in  Mississippi,  Memphis, 
Team. ;  Med.  Newg.— P.irtsmoutb  and  Norfolk  (July— Oct.) : 
Bryant,  Penner  (II).  Williman.  Re^  (HI),  Warren  UU). 

Oarenne  (Jan.  ff.)  :  KerhueL — HarLiniqiie,  GnadeloQpe,  St. 
Thomas: 'Aaraberetning,' 1857. 397. — Jamaica  iIawbod,  Brit. 
Army  Bcports  for  1867,  ix,  ai6,— New  Orieans  (July  ff.): 
New  Orl.  Med.  "Kmes,  1 S56.  Sept.— CTiarieaton  (JnW— Sept^ : 
Dawson.  Chariest.  Med.  Jcmrn..  1S56.  Dec,  845,  Hiuue  ( Vl). 
—New  York  (July— Sept.) :  Harria  (TV).  Med.  News,  1S56, 
144,  and  S.  York  Jonra.  ot  Med-  1856,  Sept.,  Backley.— 
Long  Island  (July— Aug,) :  Buckley,  Eothe.— Bermuda 
(July— Oct.) :  BaiTow,  Milroy,  Smart. 

Martinique  :  Encognere. — Guadeloupe  :  Batfay-Berquin. — Si. 
Thomas  (April— July),  Santa  Cruz  (Sept.— Nov.) :  'Aarebe- 
retning,'  1858,  425. — St.  Domingo  :  Archambanlt — New 
Orleans:  Mercier,  468.— Charleston  (August— Sgjt.) :  Kin- 
loch,  Hume  (VlII).— JacksonTiUe,  Flor.  (Oct.) :  Poroher. 

Panama.— Antigua(Dec.ff,). — St.  Thomas!  April,  Nov. — Dec.); 
'  Aarsberetning,'  1859,436.— Trinidad  (Sept.1.— Matamoros ; 
Heincnuuin  (II). — Galveston. — BrownariDe,  Tex.  (August — 
Oct.)  :  Wataon.— New  Orleans  {June— (X;t.)  -.  Paget,  31, 
Mercier,  475,  gfij.- Mobile,  Savannah. — Charleston  (Sept, 
ff.):  Bgport  (IV),  Chariest.  Med.  Joum.,  185S,  Nov.,  841, 
Byrne,  U.S.  Army  Eeport«,  1S60,  iw.—Pbiladelphia  (Soi 
mer,  a  few  imported  cases) :  JewttU  (II).  _ 

Panama.— Trinidad.— St.Thom8BlOot.— Dec): 'Aarsberetning,'  I 
i860. 40q.~Cnra5ao  (Nov.— Feb.. iSo) :  Nederl. Tijdachr.  VOOT  J 
Guncesk,  1860,  1J7,  256.- New  Orleans  (Sept.  tf.);  N.  Od.1 
Med.  News  and  Hoap.  Gaz..  iSsg,  Deo.— Texas  :  Dowl«l 
(HI).  ■ 

Hocduras  (Belize)  :    Hamilton. — Cuba,  Jamaica,  Dom 
MarLini'jae,  and  others  of  the  Windward  IslaHde. 

Cartagena.— Nassau  (Bahama). — Martinique. — St.  Thorn; 
Haliliw,  Novft Scotia  (July— Sept.):  Slayter,  Mauger. 

Dem<irara  (continuoualy  from  May,   1S61   to   1866  mostly  4 
board  ship):    Lancet,   18A7,  ii,   200,  and  in  Brit.  Am^I 
Eleports  for  1808,  i,  69.  ^ 

Vera   Cruz   (March— Sept.)  :    Crouilleboia,    Bouffier, 

Buez  in  Gaz.  Med.  dc  Paris,  186a,  440.— Cuba,- Tortngn.—  _ 
St.  Lu'jia.- Barbadoes :  McGregor  in  Brit.  Army  Bepurta 
(or   [864,  vi,  356, — Bahama:  lb.,  ^55. — Lonisiuna  (several 
plucea   on   the   coast). — Key   West  (Jnlj)  :    Homer,  Med. 
kistory  of  the  Bebellioi),  Philod.,  1865,  p.  1 13.— PensoMl- 
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1863 

1864 

1864 — 67 
1865 

1866 

1866—67 

1867 


1867—68 
1868 


1868—69 
1868--70 


1869 

1870 
1871 

1873 


1874 
1875 
1876 


— South  Carolina'(seYeral  places  on  the  coast),  Hilton  Head, 
S.  Carol.  (August) :  History  of  the  Rebellion,  ib. — ^Wilming- 
ton, N.  Oar. 

Vera  Cruz,  Matamoros,  Tuzpam,  Tampico,  Mez. :  Jaspard, 
Heinemann  (II). — ^Nassau,  Bah. — Fensacola  (July — ^May, 
1864):  Gibbs. 

Bermuda  (June — Dec.):  BaiTow,  Report  (V). — ^Newbem,  N. 
CaroL  (Summer) :  History,  1.  c. 

Vera  Cruz :  Mouffley,  Schmidtlein. 

Guadeloupe. — Domingo :  Dupont,  p.  55. — Campeche  (Mez.)  : 
Heinemann  (II). 

Oayenne. — Paramaribo :  Gori,  NederL  Tijdschr.  Yoor  G^eeek, 

1866,  i,  589. 

Jamaica:  Donnet,  Arch,  de  Med.  nay.,  1870,  July,^Aueu0t ; 
Brit.  Army  Bep.  for  1867,  ix,  334.— St.  Thomas:  Miller 
(IH). 

Panama  (Pacif .  Ooast). — Ouba  (Summer) :  Dunlop. — ^Barbadoes 
and  others  of  the  Antilles :  Med.  News. — Matamoros :  Heine- 
mann (II). — Texas  (Autumn)  in  Galyeston,  Corpus  Christi, 
Indianola,  Lavacca,  Lagrange,  Victoria,  Huntsville,  Hemp- 
stead, Mellican,  Alley^n,  Navasola,  &c. :  Kearney,  New 
York  Med.  Record,  1867,  Oct.,  373;  Heard  in  Trajisact.  of 
the  Amer.  Med.  Assoc,  xix,  Fhilad.,  1868. — New  Orleans 
(June — Nov.) :  Stone  (I),  Schmidt,  New  Orl.  Med.  Joum., 

1867,  Nov. ;  Chaill6,  ib.,  1870,  Jan. — New  Iberia,  La. — ^Mem- 
phis: Ma]  lory. — ^Vicksburg. — Mobile. — Key  West  (August 
£f.) :  Dunlop,  Thompson. — Pensacola  :  Philad.  Med.  and 
Surg.  Reporter,  1868,  March,  22'j. 

Vera  Cruz:  Lancet,  1868,  Aug.,  268. 

MaDzanillo,  Mex. :  Philad.  Reporter,  1.  c. — Nicaragua,  San 
Salvador:  Guzman,  Gonzalez  in  France  Mdd.,  1869,  No.  46. 
— St.  Kitts :  Munro. 

Martinique:  Rufz  (U),  Bakewell,  in  Lancet,  1869,  Dec.^^. 

Cuba  (Havanna,  Matanzas,  Cienfuegos,  Sagua,  &a)>  Fhilad. 
Reporter,  1.  c,  Poggio  in  Siglo  Medico  (Med.  Tunes  and 
G^.,  1869,  Oct.,  516),  Sullivan  in  Med.  Times  and  Gaz.,  i8y  i, 
March,  304  —Guadeloupe:  Rufz  (II),  Batby-Berquin,  Griffon 
du  Bellay,  Carpentin. 

Caracas,  Venezuela. — Nassau,  Bah. — ^Trinidad:  Bakewell, 
1.  c. 

Governor's  Island,  N.  York :  Sternberg. 

Charleston :  Porcher  in  Transact,  of  the  South  Carolina  Med. 
Assoc,  for  1872,  p.  3. 

Southern  States  (in  general  diffusion) :  Texas  (Marshall,  Cal- 
vert, &c.). — ^New  Orleans :  Jones  (II). — Shreveport,La. :  Jones 
(III),  Marsh. — Memphis,  Tenn.  :  Mallory. — Montgomery 
and  other  places  in  Alabama :  Michel  in  Transact,  of  the 
State  Alabama  Med.  Association  for  1874. — Vicksburg  : 
Transact,  of  the  Mississippi  State  Med.  Assoc,  for  1874. — 
Bainbridge,  (jreo.,  &c. 

Pensacola,  Flor. 

Mexico  (severe  epidemic) :  Heinemann  (II). 

Cordoba,  Mex. :  Heinemann  (U). — Savannah,  Brunswick, (j^. : 
WoodhulL  White,  Purse.  Report  (IX).— Baltimore. 

'^ed.  Times  and  Gaz.,  1877,  Sept.,  340.— Cayenne : 
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Orerimi.—Merioo  (soTorc  epidemic):    Hcinemann  (H). — 

JaukBonTille,  Plor. 

IS78 

Mexico  (severe  epidemic) :  Id.— Southern  States  of  the  Union 

in    wide    diffusion:    Jones    (lY),  Bayley  (II),   nnmerona 
occomxtB  in  New  Tork  Med.  JElecord  and  Philad.  Med.  uid 

1I79 

Surg.  Reporter.  1878. 
MempliiH:  Thornton.                                                                     1 

Table  aceordhiQ  to  Latitude  of  the  Yellow  Fever  Epidemics  in  , 
the  West  Indies,  N.  Ameriea,  0,  America,  aiul  the  Qv.tf  I 
Ooaet  of  8.  America} 


Gni&na: 

•Cayenne  (4'^s6  N.)  1763— OS- 


1866. 


877. 


iSoj,  1803,  1850,  185s,  1856, 


0  (5*50  N.)  (760,  1793.  '8«>.  >8o3,  183s,  1837.  184!,  1851, 

1S54,  1S66. 
•Demerara  (6^49  N.)  1793—96,  1800,  1803,  1818,  1819,  i8ao,  1831, 

1S35.  i8a7,  1828,  1831,  1837—39,  '841—45.  1851—53,  i36i— 6fi.  1 
Vcncznelft : 

tAngostnra  (8°8  N.)  1819. 

•Guayra,  Caracas  (io°30  N.)  1693,  1(196,  1793,  1797.  1803,  1869. 
•Porto  CttbeUo  ( io°29  N.)  itoa. 
New  Granada : 

•Cartagena  (io"35  N.)  1740,  iSfii. 
Central  America : 

•Panama  (8°57)  1740,  1858,  1859,  1867. 
•Portobelo  (Q''a4)  1736,  1739.  1740,  1795,  iSfio,  1S66,  ]a67. 
•Nicaragna  (10°— 15°)  1868. 
"San  Salvador  ( 13'— 14°)  1868. 
•Beliao  (Honduras)  (i7°3o)  1860, 
Antillea  in  wide  difTuaiou:  1699.  i860,  1S67. 

•Trinidad  (lo^^o)  1793,  1797,  1817,  1838.  1858.  1869. 

*Tabago{ii°ao)  1793,  1802, 

•Grenada  { I  a^z)  1770,  1791,  1793 — 96.  1816. 

•Cura?oa  (i2°6)  1751,  1760,  1841,  1853—54,  1859. 

•St  Vincent  (is^io)  im.  179s.  1823,  1839. 

•Barbadoes  (ly'io)    1647.   1690.    1694—95.    1699,    1715,    1721-34^  I 

'733—39-  '793.  1813—16,  1847,  1853—53.  i86a.  1867. 
•St.  Lucia  (i3''5o)  i''''5.  '7''7.  «79<>— 97.  '80a,  1853-53.  186a. 
•Martiniqne    (I4''30)     ifi88— ijo,     1693 — 94,    idgd — 97,    I&J9,    I 

1705—6,   1750.   1770— 7a.   1793—?''.  '80J— 3,   1805,  1807,  l^...  _ 

1818— ig.^  iSai.    1826-28,    183S.    1853-53,    1855-57,    i860,  J 


•Dominica  (15°  1 8)  1793—94.  "796.  183B,  1841,  1853—63. 
•Marin  Qalante  (:6°)  1808. 

1835-26,  ll 
*  Ind!cutcR  pine 
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•Antk^{i7°8)  1729,  1754,  1756,  1765—66,  1793,  »8o2,  1816,  1835, 

1839,  1842,  1849,  1853—54,  1858. 
•St.  Kitts  (i7**i7)  1648,  1652,  1699,  1793,  1816,  1868. 
•Santa  Cruz  (17  44)  i6^>  ^793 — 94»  >796,  1800,  1802 — 3,  1805,  1821^ 

185a— 53»  1855,  1857. 
•St.  Bartholomew  (i7°55)  1809. 
•St  Martin  (18^5)  1801. 
^t.  Thomas   (i8°2o)    1793—95,   1816— 18,   1825,   1833,   1852 — 53^ 

1855 — ^59,  1 86 1,  1866—67. 
•Tortola  (18^27)  1796. 
•Puerto  Rico  (17°— 18°)  1852—53. 
•San  Domingo  (17°— 19^   1656,  1690,  1696 — 97,  1699,  1705,  1731, 

1733—37.  1740—41,  1743—46,  1781—82,  1793,  i795--96f  "798, 
1800,  1802,  1803,  1852—53,  1855,  1857,  i860,  1862,  1865. 
•Jamaica  (17°— 18^)  1655,  1671,  1741 — 42,  1780,  1793 — 9^>  1801— 3, 
1805,  1807—8,  1819,  1823,   1824,  1829,  1856,  i860,  1866—4% 

1877. 
•Cuba(23°9)  1762.  1780—82,  1794,  1829,  "837,  1852—53,  1855,  i86cv 

1862,  1867 — 70. 
•Nassau  (Bahamas)  (25^4)  1861,  1862,  1863,  1869. 
Mexico: 

•Vera  Cruz  (i9°ii)  1699,  1725,  1740,  1794,  1802,  1804,  1847,  1853, 

1862—65,  1868,  1875,  1877,  1878. 
•Manzanillo  (io°i2)  1868. 
•Campeche  (19  51)  1865,  1877. 
•Tuxpam  (22°  10)  1863,  1875,  1877. 
•Tampico  (22°i5)  1821,  1836,  1845,  1847,  1853,  1864. 
•PapMitla  (22''i5)  1877. 
•Matamoros  (2o''25)  1858,  1863,  1867. 
tCordoba  (18^50)  1876. 
North  America : 

Texas,  1859,  1867  (in  many  inland  places)  1873: 

•Gal?e8ton  (2o°i8)  1839,  1843,  1847,  1854,  1858,  1859,  1867. 

tHouston  (30^)  1839,  1843.  1847,  1859,  1867. 

•Corpus  Christi  (2/^25)  185^,  1867. 

flndianola  (29^20)  1859,  1807. 

JLagrange  (30^25)  1859,  1867. 

tBrownsville  (25^^54)  1858. 
Louisiana  (29° — 31^60)  in  wide  diffusion,  1862,  1873: 

fNew  Orleans,  1701,  1796,  1799,  1800,  1804,  1809,  1811,  1817,. 
1819,  1820,  1822,  1824,  1827—20,  1833—34,  1837,  1839,. 
1841—44.  1847—50.  1853—59,  1867,  1873,  1878. 

fPlaqjuemines,  1829,  1878. 

♦Madisonville,  1853. 

tLouisburg,  1853. 

iMandeville,  1853. 

tCoyineton,  1847,  1853. 

tFrankUn,  1839,  153. 

tNew  Iberia,  1839.  i^7- 

fDonaldsanville,  182. 

tPort  Hudson,  1829,  1853. 

f  Waterloo,  1829. 

fBaton  Bouge,  1817,  1819,  1822,  1829,  1843,  '^53.  ^^7^- 

•Fori  Ead«,  1B78. 

IMorffaii,  1S7& 

;  Opaoiiftt*-  •"  ~  ■**• 

'  St  ft*  "^  1S39, 1843, 1853. 
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t Alexandria,  1839. 

fNatchitochez,  1839. 

fShreveport,  1873. 
fArkansas  (33^ — 34^)  at  seyeral  places  on  the  Mississippi,  1853. 
Mississippi  (30°28— -32°5o) : 

^ShieldsDorough,  1820,  1829. 

•Biloxi,  1702,  1839. 

^Pascagoula,  1847. 

♦Poi-t  Gibson,  1878. 

tPort  Adams,  1839,  1853. 

IWoodville,  1844. 

tRodney,  1843,  1847. 

tNatchez,  181 7,  18 19,  1823,  1825,  1829,  1837,  1839,  1847—48, 

;  [Washington,  1825. 

"Grand  Golf,  1853. 

'  Jackson,  1853,  1855. 
-Clinton,  1853,  ^^SS- 
•Vicksburg,  1841,  1847,  1853,  1855,  1867,  1873,  1878. 

tTazoo,  1853,  1855. 
Tennessee: 

tMempbis  (35^5)  1828,  1853,  1855,  1867,  1873,  1878,  1879. 

fBrownsville,  1878. 

fCbattanooga,  1878. 
Alabama  (30^4 1 — 32^45) : 

♦Mobile,  1765,  1 8 19,  1820, 1825, 1827, 1829, 1837, 1839, 1842—44, 
1847,  1853—54. 1858,  1867,  1878. 

fMontgomery,  1854,  1873. 

fSelma,  1853. 
Florida  (24^32 — ^30^24)  185^,  at  many  places  on  the  coast. 

♦Pensacola  (30^24)  1705, 181 1, 1822, 1827, 1834, 1839,  ^^4^*  ^^^2, 
1863,  1807,  1874. 

♦Key  West  (24°32)  1823,  1829,  1841,  1862,  1867. 

♦St.  Augustine  (2o°66)  1821,  1841. 

t Jacksonville  (30*^  1857,  1877. 

Georgia  (30°75— 33  45)  - 

tSt.  Mary,  1808,  1854. 

♦Darien,  1854. 

♦Brunswick,  1876. 

♦Savannah,  1800,  1817,  1820 — 21,  1827,  1854,  1858, 1876. 

t Augusta,  1839,  1854. 

♦Bainbridge,  1873. 
South  Carolina : 

♦Hilton  Head  (32^10)  1862. 

♦Charleston  (32^46)  1693,  1699,  1700,  1728,  1732,  1739,  i745. 

1748,  1792,  1794,  1796—97,  1799,  i8«>»  i8o2,  1804,  1807, 

1817,  1819,  1824.  1827,  1838—39,  1843,  1849,  1852,  1854, 

1856—58,  1862,  1 87 1. 

Bermudas  (32°)  1699,  1779—80,  1796,  1812,  1818,  1837,  1843,  1853, 

1856,  1864. 
North  Carolina : 

♦Wilmington  (34^1 1)  1796,  1799,  1800,  1821,  1862. 

♦Newbem  (35^20)  1864. 

♦Washington  (3S^4o)  1799. 
Virginia : 

♦Norfolk  (36°5o)  1737,  1741—42, 1795, 1797, 1799, 1800— i,  1821, 
1855. 
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tPetersburg  (37°i3)  1798. 

^Alexandria  (3^49)  1803. 
Maryland  and  Delaware : 

^Baltimore    (39°!  7)    1783,    1794,   1797— 1800,    1802—3,    '^08, 
1 8 19 — 22,  1876. 

•Wilmington  (39^4 1)  1798,  1802. 

tBrandywine  (39°43)  1853. 
Pennsylvania  (39°5o — 40°  15) : 

*Marca8  Hook,  1798. 

fPhiladelphia,  1693, 1699, 1741, 1747,  1762,  1793—94.  I797— 99» 
1802—5,  1 819 — 20,  1853,  1858. 

tCheater,  1798. 

tSwedesborough,  1797—09. 

fMilcsboroagh,  1797 — 98. 

fGrermantown,  1798. 
New  Jersey  (39^*40 — 40^45) : 

♦Bridgetown,  1798. 

tOhews,  1798. 

tWoodbury,  1798. 

•Perth  Amboy,  181 1. 
New  York  (40^41 — 40*^42)  : 

•New  York,  1693,  1702,  1743,  1745,  1791,  1794— 96*  1798— 180 1, 
1803,  1805,  1 8 19,  1822,  1843,  1848,  1856,  1870. 

•Brooklyn,  1809. 

•Long  Island,  1856. 
Connecticut  (41°! 8— 41^45) ; 

•New  Haven,  1743,  1794,  1805. 

♦New  London,  1795,  1798. 

fMiddletown,  1820. 

fOhatham,  1796. 

tHartford,  1799. 
Rhode  Island  (41°  13 — 4i°49) : 

•Block  Island,  1801. 

•Newport,  1798. 

•Bristol,  1797. 

•Providence,  1797,  1709,  1800,  1805. 
Massachusetts  (41*^38 — 42  48) : 

•New  Bedford,  1801. 

♦Boston,  1796,  1798—99,  1802,  18 19. 

♦Newbuiyport,  1796. 
New  Hampshire : 

•Portsmouth  (43°4),  1798,  1802. 
Canada : 

tQuebec  (46°5o)  1805. 
Nova  Scotia : 

♦Halifax  (44''26)  1861. 

On  the  mainland  of  South  America  yellow  fever  has  become 
widely  diffused  only  since  the  sixth  decade  of  the  present 
century.  Whether  the  information  about  malignant  sickness 
in  Pomambuco  in  1640,  1687,  1 710,  and  1780,  relates,  as 
McKinlay  belieyeSj  to  yellow  f ever^  is  at  least  doubtful  ;^  still 

1  The  deMripik^  ^    «Mdicliia  Brasil./  Ub.  i,  p.  13 ;  Ub.  ii, 

p.  15)  la  tiM  f  '^  a  pemieknu  fever  obaerved  in 
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loss  credit  is  dno  the  notion  that  the  epidemic  of  1647  in 
Santiago^  and  that  of  1781  in  Lima*  were  yellow  fever.  Thua 
during  the  whole  of  the  past,  up  to  the  year  1850,  there  have 
been  only  two  epidemics  observed  on  South  American  soil  that 
may  be  designated  with  certainty  as  yellowf  ever.  Both  of  these 
happened  at  Guayaquil;  the  first  in  1740,  concerning  which 
an  importation  of  the  disease  from  outside  is  expressly  men- 
tioned ;'  and  the  second  in  1842,  which  can  in  like  manner  be 
proved  to  have  been  introduced  by  strangers  who  had  come 
from  New  Orleans  by  way  of  Panama.* 

The  gonoi*al  outbreak  of  yellow  fever  in  Brazil  dates  from  the  end  of 
1849;*  in  October  the  sickness  appeared  in  Bahia,  having  been  imported 
either  from  Now  Orleans  or  Havana ;  it  soon  attained  the  extent  of 
an  epidemic,  and  from  Bahia,  Bio  Janiero  was  infected  in  December, 
Pemambuoo  in  Febmary,  1850,  and  Para,  Alagoes,  and  Pai-ahiba^ 
almost  at  the  same  time,  while  Santa  Gatarina  and  Santos  were 
attacked  in  March.  In  the  summer  of  the  following  year  the  disease 
first  showed  itself  in  St.  Louis  de  Maranhao,  and  in  June  it  was  at 
Ceara»  so  that  by  tliat  time  the  whole  coast  and  the  country  for  several 
miles  inland  was  overrun  by  the  pestilence.  In  1853-54  the  disease  was 
preyalont  in  epidemic  form  at  isolated  points  only,  in  1 855  it  again  broke 
out  oyer  a  wide  area,  and  it  spread  in  the  following  year  along  the 
Amaxon  far  into  the  interior  of  the  country.*  Since  then  it  has  never 
left  Braxil  altogether ;  its  years  of  special  seventy  have  been  iS59-6ot 
186a,  1869-70,  1872-73,  and  1875-77.' 

From  Brazil  yellow  fever  came  first  to  Peru  in  1 854,  and  it 
was  probably  brought  bya  vessel  with  German  emigrants.®  The 

Itrmtil  doc«  not  suit  jellow  fever;   and  as  regards  the  epidemic  described  by 
Ferrcyra  da   Rosa   (*Tmttado  da    coustitui^ao    pestilencial    de    Pernambueo,* 
lAsboa,  ifK>4),  which  was  jirevalent  in  Pernaiubuco  from   1687  to  1694,  Sigaad 
vp.  1 16)  exju^Ntsly  statca  that  it  bad  nothing  in  common  with  jellow  fever. 
^  Fi>c»ier,  *  K^slaU  du  Voy^gv  dans  lo  Mer  du  Sud,  &c^*  Wltis,  l;l^,  p.  41. 

*  Lebloud,  p.  190. 

•  UUoa,  p»  149, 

♦  OdW,  ^  80 ;  Smith  (Vn\  p.  244. 

•  &»  McWilliam,  Haker,  ISiterson,  M*Kinlay.  Dollingcr,  Wucherer,  Lalle- 
inaiit^  and  ecpecMdly  l>e  Monssy,  *  I>e9cription  gtx>gr.  et  statist,  de  la  Cvmfedera- 
tktn  Ar^utiMv.* 

*  UaUenanl,  p«  1 10  ff. 

'  Rey«  f6lkiwin|i(  Uh^  nnmcn^ns  reports  of  Rraiilian  phvMcians. 

*  $(«  ^ysa^in^  Tbe  statem^nu  of  Saith  ^l  and  V)  about  the  yellow 
frmr  ua  IVff«  ar»  to  be  riM^red  with  canUon,  inasmnch  as  that  author  has 
<W«fM»M  IW  dt««aj«  with  th«  de»|riie  whi^h  wiu  prevalent  theiv  at  the  same 
lim^  M  w«U  at  with  a  MiiW  «ckM«t  whkh  ixv^rrea  afterwards  in  th^ 
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appeared  first  in  the  port  of  Callao^  shortly  thereafter 
in  Lima.  In  the  years  following  it  spread  over  a  great  part 
of  the  Pemvian  coast^  without^  however^  penetrating  into  the 
monntainoas  regions  of  the  interior.  From  the  first  appear* 
once  of  the  sickness  in  1854  down  to  1868-69^  when  it  raged 
with  nnnsnal  seyerity/  yellow  fever  had  never  been  absent 
from  Pern.'  Up  to  the  present  time  ChUi  has  remained  free 
from  yellow  fever ;  on  the  other  hand^  since  1857  the  disease 
has  been  several  times  introduced  from  Brazil  into  the  Siatea 
of  the  River  Plate,  first  into  Monte  Yideo'  in  1857^  next  year 
into  Buenos  Ayres/  in  1869  to  Asuncion^  where  it  was  preva- 
lent also  the  year  after^^  further  into  Oorrientes*  and  Buenos 
Ayres^  in  1870^  and  again  into  Monte  Yideo  from  Pemam- 
buco  in  1872.^  Since  that  date  yellow  fever  does  not  appear 
to  have  visited  those  regions. 

A  striking  contrast  to  the  large  area  of  distribution  of 
yellow  fever  in  the  Western  Hemisphere  is  presented  by  the 
very  limited  occurrence  of  the  disease  in  the  Old  World,  where, 
if  we  disregard  the  quite  isolated  outbreaks  in  the  South- 
West  of  Europe,  it  is  met  with  at  one  point  only,  viz.  the 
West  Coast  of  Africa.  The  records  of  physicians  and  tra- 
vellers in  that  region  in  former  centuries  are  too  scanty  and 
unreliable  to  enable  us  to  decide  how  soon  yellow  fever 
showed  itself  after  the  first  settlements  of  Europeans  on  the 
coast.  The  earliest  trustworthy  information*  is  to  be  found 
in  the  account  by  Schotte  of  the  epidemic  of  yellow  fever  at 
St.  Loais  (Senegal)  in  1778,  an  epidemic  which,  like  all  the 
later  ones  at  the  same  place,  could  be  traced  to  an  importa- 
tion of   the   disease  from  Sierra  Leone.     The  latter  strip  of 

monntainons  parts  of  the  country,  and  was  proved  by  Maoedo  ('  Gas.  med.  de 
Lima,'  1858,  No.  48)  and  others  to  have  been  not  yellow  fever,  but  typhus. 
^  Account  in  the  '  Lancet/  1869,  March,  p.  446. 

*  Boilleau,  in  the  '  Compt  rend./  1869,  Iziz,  No.  18. 
>  Brunei, '  Mantegazza/  i,  p.  10,  Scrivener  (II). 

*  Scrivener  (I). 
'  Hiron. 

«  Id. 

'  Id.,  Scrivener  (I),  Leeson. 

®  Scrivener  (II),  Brendcl. 

9  Busto  y  Blanco  mentions  two  epidemics  of  yellow  fever  in  the  Canary 
Island,  1 701  and  1771,  introduced,  however,  in  both  cases,  as  we  are  told,  from 
the  West  Indies. 
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coast  appears,  indeedj  to  be  tliG  lieadqnarterB  of  the  disease, 
and  tbe  starting- point  of  its  epidemic  inronds  into  tlie  terri- 
tories lying  to  tho  north  and  south,  as  well  as  into  the  "West 
African  Islands.  In  tho  two  following  tables  I  have  put 
together,  in  chronological  order  and  according]  to  latitude 
respectively,  the  yellow  fever  epidemics  that  are  known  to 
have  occnrred  over  tho  whole  of  the  territory  hero  mentioned 
since  the  beginning  of  this  century. 

Chronological  survey  of  yclloto  fever  epidemics  o)i  tho  West 
Coast  of  Africa  and  the  West  African  Islands. 

TenanSe  (introduced  from  Cadiz) :  Busto  y  Blanco  (I),  Ver- 

goara. 
Sierra  Leone:  Bancroft    {'Seqncl,'    p.   240). — Congo  Coast: 

Moreau  (SIV). 
Sierra  Leono :  McDiannid,  p,  448 ;  Boyle,  p.  aoi  ;    Bryaon  (I), 

P-  35.  Gore,  p.  405. — Aacenaioa:  Burnett  (I),  FerguSBOn 

(II).  840. 
Sierra  Leone:  Boyle.p.aoi;  Gore,  p.  407. 
Sierra  Leone:  Boyle,  BryBon,  McDiarmid,  11.  co. ;  Gore, p. 408. 
Senegambia:  Thevenot,  p.  254  :  Fraiifoia  (II),CheT^e. 
"lerra  Leone:  Bryson  (I),  p.  fig;  McDiannid,  p.  444,  Clarke, 

Gore,  p.  409. 
Senegnmbia:   FerguBson  (III),  p.  541;  Cedent,— AecenBion : 

Bamc  references  as  under  [S13. 
Fernando  Po  :  Bryson  (I),  p.  fi8. 

Sierra  Leone  :  Bryson  (I),  p.  156 ;  Clarke.  UorCjp.  41 1- 
Boa  Vista  (Cape  Vtrd  Islands):   McWiliiani.  King,  Bryson 

(I).  P- 96- 
Canary  Islands  (imported  from  America)  :  Bnsto  y  Blanco. 

Gold  Coast  (Grand  Bassam,  Diibon) :  Sarrouillc. 
Senegambia  (Gorcc). 
"erra  Leone:    Clarke,  Gore,   p.    411.— Senegambia  (Gorfie. 

Bathnrat):  Cedent. 
Gambia  (Macarthy's  Island). — Congo  Coast  (Loanda,  Angola). 
Sierra  Leone. — Gold  Coast :  Sarrouille. — Benin  Coast  (Cala. 

bar)  :  Account  in  '  Transact.  Lond.  Epidemiol.  Soc.,'  1.  387. 

— Congo   Coast:    Ret.  ib.  —  Fernando    Po.— Cape    verd 

Islands.— Teneriffc  and  Falmas  (Canary  Islands) :  Busto  y 

Blanco. 
Sierra  Leono  (Lagos). 
Sierra  Leone:  Gore,p.4i3:  Maekay. — Congo  Coast  (Loon 

Mack  ay. 
Sierra  Leone:  11.  cc. — Senegambia  (Goroe,  Balhurst) :  Ccdont. 
Senegambia  (St.  Lonis) ;  Carbonnel,  p.  .^o. 
Sierra  J.*one.— Senegambia. — Cape  Verd  Islands   (St.  Jugo, 

Erava) :  De  Silva. 

erra  Leone  (P)—Sen^ambia:  Creraux. 
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Ohorographic  survey  of  the  epidemics  of  yellow  fever  on  the 
West  Coast  of  Africa  and  the  West  African  Islands. 

Sierra  Leone:  1816,  1823,  1825,  1829 — ^30,  1837—39,  1845 — 47,1859, 
1862,  1864,  1865—66,  1868, 1878  (?). 

Senegambia:  1778,  1830,  1837,  1858,  1859,  i860,  1866,  1867,  1868, 
1878. 

Gold  Ooasfc:  1852,  1857,  1862. 

Benin  Coast :  1862. 

Congo  Coast :  1816,  i8do,  1862,  1865. 

Ascension :  1823,  1837. 

Fernando  Po :  1839,  1862. 

Cape  Yerd  Islands :  1845,  1862,  1868. 

Canary  Islands:  1701;  1771,  1810,  1846, 1862. 

On  the  north  coast  of  Africa,  yellow  fever  has  been 
observed  only  once,  in  1804,  on  the  small  island  containing 
the  Spanish  fortress  of  Alhuzemas,  lying  off  the  coast  of 
Morocco,  whither  it  had  been  imported  from  Catalonia.* 

The  farthest  point  hitherto  to  which  yellow  fever  has 
extended  its  epidemic  range  is  the  South  West  of  Europe  ; 
and  if  we  set  aside  an  occarrence  of  it  once  (1694)  at  Roche- 
fort  (where  the  fever  might  be  regarded  as  pernicious  mala- 
rial^), and  once  (1804)  at  Leghorn  (whither  it  was  imported 
from  Cadiz^),  its  European  area  is  limited  to  the  south-west 
coast  of  the  Iberian  peninsula  and  to  Majorca. 

The  series  of  yellow  fever  pestilences  in  Spain  begins  with  the  year 
1700,  when  the  disease  appeared  as  an  epidemic  at  Cadiz,^  withouty 
liowever,  spreading  to  other  places ;  that  was  also  the  case  with  the 
subsequent  epidemics  in  that  town  in  the  years  1730-31,*  1733-34.*  1764,^ 
and  1780.^  So  that  if  we  except  a  Lisbon  epidemic  of  yellow  fever  in 
1723,^  and  a  Malaga  epidemic  in  1741,^°  Cadiz  remains  the  only  place  in 
the  peninsula  that  was  visited  by  the  disease  during  the  eighteenth 
century.    With  the  commencement  of  the  present  century  the  sickness 

»  Bally  (II). 

'  Chirac,  *  Traits  des  fi^vres  malignes,'  Paris,  1 742,  p.  30. 

'  Palloni,  Lacoste,  Barzelotti,  Dnfour. 

*  Arejula  (II),  p.  454. 

"  Fellowes,  p.  23,  Gonzales,  p.  5,  Villalba,  ii,  185. 

•  Bally  (I),  p.  42. 

7  Fellowes,  p.  25,  Gonzales,  p.  6. 

'  Ketterling, 

»  Sanchez,  Bancroft  (I),  p.  436  (from  a  MS.  account  by  Kennedy),  Lyons, 
pp.  8,  no. 

*o  Kcxano,  Rubio,  Villalba,  ii,  203  ;  see  also  Martinez  y  Montcs, '  Topogr.  mod. 
de  la  Ciudad  de  Malaga/  Mai.,  1852,  p.  486. 
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in  S|>aiii  readied  more  ooiujder&ble  dimenaioikB,  spreftdiog  ib  t 
1800^1304  from  Cadiz,  which  waa  again  first  atlAcked.  ii 
torn  over  a  great  part  of  Granada  and  AadaluBia.  northinu^  a 
the  banka  of  the  Guadalqaiver  to  Oordova,  thereafKr  de«p  into  tlt^ 
interior,  and  firom  AndaloBia  to  the  ae&boiuri  of  Mnreia,  Valendia,  aad 
CataiaaiaJ  We  meet  wttb  a  second  bnt  more  limited  epidemic  o( 
jcllow  fever  on  Spanish  soil  in  iSio,-  the  disease  broke  out  in  the 
antninn  almost  nrntdtaneonBlj  at  Cadiz,*  Cartagena.*  and  Gibraltw,*  is 
the  two  following  years  it  appeared  at  the  same  places  anew,  and  frcOB 
them  it  again  ipread  through  several  of  tlie  coast  towns  of  Grsnada, 
Utmna,  and  YaloDda.'  The  third  and  last  great  epidemic  of  jdlow 
fever  on  Spanish  soQ  waa  in  the  years  1819—31 ;  this  time  also  it  was 
Andalusia  and  Granada  that  Buffered  most,  afterwards  also  Hnrcia  and 
Catalonia,  in  which  not  onlj  Barcelona  and  other  places  on  the  ooaat 
were  attacked,  bnt  also  several  towns  in  the  interior,  for  example,  Tor- 
tosa.'  From  Barcelona  the  diaeaae  waa  imported  in  iSai,  as  it  had 
been  in  1804,'  Into  Falma  in  Majorca.*  Since  iSsi  yellow  fever  has  re- 
appeared aa  an  epidemic  four  times  in  Spain,  bat  always  within  narrow 
limits ;  it  was  importijd  in  i  S33  into  the  amall  port  of  Los  Passages  (on 
the  Bay  of  Biscay)  by  a  Spanish  bngantine  from  Havana;*  into 
Gibraltar'"  in  iSaS,  and  into  Barcelona"  in  1S70,  both  times  from  the 
West  Indies ;  and  on  the  last  occasion  it  was  carried  by  the  shipping 

'  Sue  the  writings  of  Dc  Maria,  p.  13,  Ballj  (I),  pp.  yi — 90.  Salgado, 
GoDiatcs,  Arejxls  (')  and  (IV),  p.  ij-  ff — 308,  Armesto,  Fellowci,  pp.  33,  S;, 
Fermri,  Bcrtbe  pattim.  Ecrandren  (II),  SaUioanca,  Pym,  p.  10.  Soaeiampe; 
further,  the  epidemiological  reporta  in  the  '  Period,  de  U  Sociedad  Tned.-<]iur.  de 
Cadix,'  1814,  torn,  iii,  "So.  iv.  Append.,  the  'DJKono  •obreel  Origin  .... 
lie  Ib  Entcrmedad  malign,  cont  en  la  Ciadad  dc  Cadix,  iSoo/  Cadii,  iSoo,  the 
'  Hinifeito  aobie  la  EpidetDia  .  .  .  de  Sevilla  ...  en  t&a  tSoo,  Ik^ 
^vllla,  iBoo.  and  in  the  'Britiih  Arm;  Reports,'  1839,  ids. 

■  Uouf^hty,  Fellowea,  pp.  ia6, 1S7,  Leiblin.  Florei,  Malado. 

•  De  Mario,  p.  i»j,  Vance,  Proodfoot. 

•  BuroeH  (II),  Pym,  p.  47,  Amlel  (I).  Gilpin  (I).  Humphrey. 

•  fiaa  fellowes,  pp.  J38.39,  FarU-et  Haict,  p,  73.  TcUcqnei,  Vaneo,  Pjnit 
p,  61. 

*  Parisct  «t  Maict,  Femri,  JacVaou  (III).  9,  64,  O'BallonD,  Bally  (II). 
Audouurd  (I),  Itochoni,  Babi,  Coata,  '  lUppnrt  .  .  .  .  aor  I'origiac  de  la  fiim 
JuuiiD,  qui  rtgim  cii  1811  \  Uarccloua,&c.,'Uad.  parKajcr,  Paria,  1811 ;  Account 
ill  tliii  '  iU'port  e'^tiJral  d'anat.  et  de  phyiiol.  pnthol,*  1816, 1,  1,  and  oanwRrai 
iiiitlcva  in  the  *  Ptriod.  de  la  Soc  nied.-quir.  de  Csdii,'  18)4.  I.e. 

»  H^lly{n),p.  61. 

*  Id.,  p.  64,  Almedovar. 

*  DaArruti,  Uuatva,  Colli noiu,  Andoaarddl),  Melicr,  p.  .101. 

w  Louia,  Chcrvio  (1),  WiUon  (II),  Gojoo  0).  Aroiel  (II).  Barry,  Fraicr  (II). 

'■  '  MuiDOria  hlatarioo-cientiGcs  rabre  la  epidcmia  de  febre  amariJla  aafrida  en 
Uirrelona  en  1870,  Ac,,'  BarceloBa,  1S71;  Larrey  i  *oe  aim  Ulkraperget,  in  the 
'llnyr.  IriU.  lubUigBubl.,'  1870,  No.  44,  and  the  'Deaticha  Klinik,'  1871, 
No.  ij. 
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traffic  to  Alicante,  Yalencia,  and  Falma  (Majorca).^  Finally  it  came  in 
1878  to  Madrid  along  with  troops  arriving  from  Cuba,'  as  will  be  after- 
wards mentioned. 

From  1733,  when  there  was  an  epidemic  at  Lisbon,  Portugal  was 
free  from  yellow  fever  down  to  1850;  in  that  and  the  following  year 
isolated  cases  were  observed  at  Oporto  among  custom-house  officers  and 
other  persons  who  had  been  employed  on  board  several  vessels  that  had 
arrived  with  yellow  fever.  The  fever  showed  itself  again  there  in  1856 
under  the  same  circumstances,  but  to  a  greater  extent :  from  21st  July 
to  3nd  October  130  persons  sickened  and  53  of  these  died,  and  isolated 
cases  occurred  also  at  Belam  and  Lisbon.  The  epidemic  at  Lisbon  was 
not  until  the  following  year,  and  it  spread  thence  to  Belam,  Olivaes,  and 
Almada.'  Since  that  time  there  have  been  occasional  importations 
(1858,  i860,  1864)  of  cases  of  yellow  fever  into  Fortugnese  harbours,  bat 
they  have  not  given  rise  to  an  epidemic  outbreak.^ 

Ships  with  yellow  fever  on  board  have  several  times 
arrived  at  other  ports  in  Western  Europe,  as,  for  example, 
Brest*  in  1802,  1839,  and  1856,  St.  Nazaire*  in  1861,  Swan- 
sea^ in  1843,  1 85 1,  1864,  and  1865,  and  Southampton^  in 
1852,  1866,  and  1867.  However,  severe  precautionary  mea- 
sures, aided  doubtless  by  the  conditions  of  weather,  have  in 
most  cases  prevented  the  disease  spreading  from  the  ships 
and  from  the  quarantine  stations ;  and  only  in  a  few  instances, 
as  at  Brest  in  1856,  St.  Nazaire  in  1861,  and  Swansea  in 
1864,  has  it  been  communicated  to  a  number  of  persons, 
especially  custom-house  officers  and  ship  labourers  who  had 
come  into  direct  contact  with  the  infected  vessels  ;  at  St. 
Nazaire,  also  to  the  crews  of  certain  craft  anchored  in  the 
neighbourhood  of  the  originally  infected  ship.  But  it  has 
never  got  to  be  generally  diffused  among  the  inhabitants  of 
the  ports. 

A  glance  at  the  distribution  area  of  yellow  fever  as  here 
sketched,  shows  that  the  whole  west  coast  and  by  far  the 
greater  part  of  the  interior  of  North  America,  and  the  whole 

*  'Lancet,'  1870,  Oct,  p.  483. 

'  Account  in  the  'Lancet,'  1878,  Nov.,  p.  641,  and  Gaicbet. 

*  See  '  Relatorio  da  epidemia  de  febre  amariUa  em  Lisboa  no   anno  1857/ 
Libboa :  1859,  Quyon  (II),  Lyons. 

'*  Account  in  the  '  Journ.  de  la  Sociedad  das  So.  Med.  de  Lisboa,'  1864. 

*  Keraudren  (I),  p.  19,  Bertulus  (I),  Cbervin  (II),  Beau. 
®  Melier. 

^  Bncbanan. 

8  Wiblin,  accounts  in  the  *  Med.  Times  and  Qaz.,'  1866,  ii,  557,  590,  672,  and 
in  tbe  *  Lancet,'  1866,  ii,  550,  1867,  i,  119,  ii,  569. 
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of  Africa  and  Europe,  excepting  the  two  regions  namod,  I 
hitherto  remained  quite  undisturbed  by  the  disease.  All  that  ' 
has  been  said  about  the  occuirenco  of  yellow  fever  in  Europe 
before  tho  discovery  of  America  rests  upon  errors  of  dia- 
^osis,  and  tho  same  fallacy  underlies  the  statements  about 
the  supposed  prevalence  of  tho  disease  in  Asia  Minor,  India, 
tho  East  Indies,  and  other  insular  or  continental  regions  of 
Asia,  which,  like  Australia,  has  never  been  visited  hitherto  I'Sr'fl 
yellow  fevor. 

Tho  ijeoijraphical  Umils  of  the  yelloto  fever  area  extend,  un 
tho   Western  Hemisphere,    to  34°54  south  latitude   (Moi 
Video),  and   44°39  north   (Halifax),  in  tho   Eastern  Hem 
sphere  to  8''48  S.  (Ascension),  and  5i°37  N.  (Swansea)  ;   ' 
it  we  liave    regard  only  to  tho  epidemic    occurrence  of  t 
disease,  then  the  parallel  of  43°4  in  the  Western  Hemisphei 
(Portsmouth,  N.  Hamp.),  and  that  of  43''34  in  tho  T 
(Leghorn),  form  its  northern  limits. 


§  8l.    ClIARiCTERlSTICB    OP    AN  EpiDEMIO, 


Yellow  fever   has   occurred  as  a  pandemic  only  on  rai^ 
occasions.     These  are  the  lator  years  of  the  eighteenth  ceo-g 
tury  (i79f'-9S),  the  years  1819-20  (when  tho  disease  attainec 
a   considerable  diffusion  in    Spain  also),  tbo  year  1S39,  aai 
then  a   quick   succession  of   years,   1853  to   1853  (in  whid 
period  tho  general  outbreak  on  the  South  American  continental 
also    took     place),    1855-56,    18(16-68,    1873,    and     1876-78, , 
The  increasing  frequency  and  extent  of  these  pandemic  oat-  ] 
breaks  have    been  obviously  in  proportion   to   the  greater  ] 
facilities  of  intercourso  among  nations,  and  especially  to  the  1 
development  of  the  traffic  hy  sea.     Ou  tho  other  hand,  as  a 
epidemic  prevailing  to  n  limited    extent    at   more   or    less   ' 
numerous  places,  and  often  at  merely  scattered  points,  yellow 
fever  is  a  permanent  form  of  disease  within  the  limits  of 
distribution   which    wo  have   already  traced  ;    bo   ranch   so 
that  tho  annala  of   pestilence,  from   the   year  1791   onwards, 
can  show  very  few  years  quite  free  from  epidemics  of  yellow 
fever.     Even  the  years  exempt  from  epidemics  may  bo  taken 
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as  only  apparently  exempt^  inasmuch  as  the  large  gaps  in  the 
epidemiological  records  from  many  parts  of  the  West  Indies 
and  Mexico^  render  it  impossible  to  give  a  perfectly  accurate 
statement  of  the  diffusion  of  the  malady  in  time  and 
place. 

An  epidemic  outbreak  of  yellow  fever  never  happens 
suddenly  ;  a  series  of  isolated  cases  always  precede  it  for  a 
longer  or  shorter  period  (four  to  eight  weeks  or  more),  after 
which  the  epidemic  will  usually  come  rapidly  to  a  head ;  it  will 
exhibit  many  fluctuations  while  it  lasts,  depending  chiefly 
upon  the  influx  of  strangers,  and  will  die  out  gradually,  or, 
it  may  be,  suddenly,  under  the  influence  of  conditions  of  the 
weather  to  be  afterwards  mentioned.  As  regards  their  range, 
the  various  epidemics  show  g^reat  differences.  Often  the 
disease  will  remain  limited  to  one  quarter  of  a  town,  which 
forms  its  chief  if  not  its  exclusive  seat  in  all  yellow  fever 
epidemics  that  occur  in  the  place ;  that  is  known  to  have 
been  very  decidedly  the  case  in  Charleston,  Baltimore,  Phila- 
delphia, New  York,  and  Boston,  and  it  has  been  partly  the 
case  in  Now  Orleans,  and  in  many  of  the  towns  in  Spain  that 
have  been  attacked  more  than  once.  Next,  the  disease  may 
spread  through  several  quarters  of  a  town,  and  sometimes 
even  over  the  whole  town ;  but,  even  under  those  circum- 
stances, it  is  always  at  a  few  points  that  it  concentrates 
itself — ^in  single  houses,  or  blocks  of  houses,  or  streets, 
not  unfreqnently  sparing  the  houses  close  at  hand.  This 
tendency  of  yellow  fever  to  form  particular  foci  of  infection, 
reminds  us  strongly  of  the  mode  of  diffusion  in  the  case  of 
cholera  ;  and  that  resemblance  is  manifested  not  less  clearly 
in  the  fact  that  the  disease  is  often  confined  exclusively  to 
ships  lying  in  the  harbour  or  in  the  roadstead. 

Just  as  in  their  area  or  range,  so  also  in  their  duration, 
the  epidemics  of  yellow  fever  exhibit  great  differences.  In 
many  cases,  they  last  only  a  few  weeks  or  two  or  three 
months ;  another  time,  the  epidemic  is  protracted  over  half 
a  year  or  more,  or  it  survives  even  several  years,  during 
which  period  numerous  fluctuations  of  intermission  and 
exacerbation  will  occur,  depending  partly  on  conditions  of 
the  weather,  partly  on  active  movements  of  the  population 
(influx  of    strangers,  arrivals  of  troops,    &c.).     There   are 
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liardly  less  marked  differences  in  the  frequency  with 
the  seyeral  localities  or  regions  are  visited  by  the  sickness^ 
as  we  may  see  in  the  foregoing  chorographic  tables  of  the 
epidemics  in  the  West  Indies^  the  United  States,  Central 
America^  and  the  West  Coast  of  Africa. 


§  82.    InTLUKNCE  OV  RaCX^  NaTIOHALITT^  and  AcCLIMATISATIOir. 

One  of  the  most  interesting  points  in  the  history  of  yellow^ 
fever  comes  np  in  considering  the  inflaonce  which  circum- 
stances of  race,  nationality ,  and  acclimatisation  exert  npoir 
the  distribution  of  the  disease. 

New  arrivals  most  exposed, — ^At  those  points  of  the  yellow- 
fever  zone  where  the  disease  bears  the  character  of  a  more 
or  less  permanent  sickness — ^whether  endemic^  or  continually 
reimported,  matters  not — ^it  is  especially  the  newly-arrived 
strangers  or  those  not  yet  acclimatised  that  are  subject  to 
the  disease  ;  while  the  natives,  Creoles,  and  acclimatised 
immigrants  enjoy  an  exemption  from  it  more  or  less  complete. 

On  this  point  there  is  perfect  unanimity  among  obsenrers  in  all 
places  and  at  all  times;  the  behaviour  of  the  disease  towards  the 
inhabitants  of  the  yellow-feyer  zone  cannot  be  expressed  better  than  in 
the  words  of  La  Boche  (ii,  p.  25) :  "  Within  the  tropics,  the  population 
consists  of  two  classes : — the  first  composed  of  the  natives  and  accli- 
matised, who,  so  far  as  relates  to  the  fever  in  qaestion,  live  with 
immunity  amid  the  sick  and  the  dying ;  the  second  of  strangers,  who 
are  almost  invariably  attacked  by  the  reigning  disease  and  perish  in  a 
large  proportion."  It  is  this  circumstance  that  explains  the  often 
observed  fact,  which  has  been  already  mentioned  several  times,  that 
the  disease,  after  subsisting  for  a  time  in  isolated  cases  only,  suddenly 
attains  the  proportions  of  an  epidemic  on  the  arrival  of  large  bodies  of 
strangers  (numerous  arrivals  of  ships,  movements  of  troops,  immigra- 
tion on  a  large  scale),  committing  terrible  ravages  among  the  new 
comers,  while  the  native  or  acclimatised  part  of  the  population  remain 
to  the  last  almost  exempt.* 

Special  liability   of  strangers  frovi   northern   latitudes. — 

*  Instances  of  this  are  given  by  Leblond,  p.  226,  and  Kerhuel  for  Cayenne, 
L^gris  for  Mexico,  Lcnipri^re,  ii,  $?,  55,  for  Jnunnicn,  DcRportcs,  i,   166.  and 
Morean  (I),  p.  74,  for  San  Domingo,  Davy,  p.  281,  for  Barbudocii,  Wurdeman  for 
Charleston,  Fortin,  p.  312,  and  Drake,  ii,  195,  for  New  Orleans,  and  by  Posey  for- 
Sivannali. 
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The  degree  to  which  this  liability  of  strangers  rises,  wiU 
depend  to  a  certain  extent  upon  their  nationality,  or^  in 
other  words,  upon  the  temperature  of  their  native  country ;  for 
the  predisposition  increases  in  proportion  as  they  come  from 
higher  latitudes,  and  that  ratio  obtains  not  only  for  the  total 
amount  of  sickness,  but  also  for  the  total  mortality.  ''  The 
mortality  of  the  vomito  to  the  new-comer  from  the  cooler 
latitudes,'^  says  Townsend  (II,  339),  *'  may  be  said  to  be  in 
an  exact  ratio  to  the  distance  from  the  equator  of  his  place 
of  nativity  and  residence/^ 

Out  of  a  large  number  of  data  supporting  this  f  act,^  I  specially  seleot 
the  following.  Blair  states  (p.  59),  from  experiences  in  Guiana  from 
1837  to  1845  •'  "  The  lower  the  winter  isobar  in  the  native  country  of 
those  attacked,  the  more  severe  was  their  sickness ;  so  that,  while  the 
mortality  among  West  Indiaas  amounted  to  only  6*9  per  cent,  of  the 
sick,  it  rose  to  17*1  among  the  Italians  and  French,  19*3  among  the 
English,  20*2  among  the  Grermans  and  Dutch,  and  27*7  among  Scandi- 
navians and  Russians."  According  to  the  account  of  Barton,  there 
occurred,  per  thousand  deaths  in  the  New  Orleans  epidemic  of  1853  • 
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Acclimatisation. — The  imimunity  from  yellow  fever  conferred 
hy  acclimatisation,  which  is  moreover  not  an  absolute  one, 
is  only  got  by  a  residence  of  many  years  in  a  locality  con- 
stantly visited  by  the  disease,  or,  still  more  surely,  by  having 

^  See  Chisholm  (II),  144,  Taylor,  p.  205,  Savar^sy,  p.  260^  Bally  (I),  pp.  368, 
334,  Dickinson  (II),  p.  13,  Dickson  (II),  p.  257,  Arejula  (II),  p.  325,  McKinlay, 
p.  340,  Arnold,  p.  26,  Zimpel,  p.  68,  Lallemant,  p.  21,  Wncherer  (I),  Jewell  (I)» 
Bernard,  p.  21. 
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come  safely  throngh  one  attack ;  a  residence — even  a  pre 
longed  reBidence — in  a  place  which  is  sitaated  within  Uie 
yellow-fever  zone  bnt  is  seldom  op  never  troubled  by  that 
disease,  diminishes  the  individnal  predisposition  only  a  little, 
aud,  as  it  seems,  really  to  no  greater  extent  than  residence  u 
tropical  or  snbtropical  regions  in  general. 

"  The  chances  cpf  immunity,"  aaya  Dutrciuliiu  (IV),  p.  36^, ' 
to  be  alnays  in  direct  proportion  to  the  length  of  residence  at  the  bead- 
quarters  of  the  dJBeose ;  bub  no  accliiuatiaation  is  acquired  except  bj 
tlioee  who  have  lived  througli  a  previous  epidemic  period  withoi^ 
quitting  the  country,  and  who  Lave  been  inoi'e  or  leea  impreguated  by 
the  epidemic  principle,  and,  moat  of  nil,  by  those  nho  have  survived  on 
attack  of  yellow  fever."  To  the  same  effect,  Dowler  aajs  (I),  p.  3J  :  "  It 
is  the  resident  city  Creole,  not  the  country  Creole — not  the  creoJe  who 
migrates  every  summer  to  New  York,  London,  or  Paris — that  may  hope 
for  as  good  health  as  is  possible  to  humanity,  while  two  or  three 
hundred  others  daily  fall  victims  around  him."  From  observations 
made  in  Charleston,  Simons  draws  the  conclusion  :  "  All  persona  who 
have  not  spent  a  yellow-fever  year  there  are  liable  to  the  disease,  and 
it  is  questionable  if  they  are  wholly  exempt  until  they  have  bad  the 
disease ;"  and  Bnf k  (p.  638]  informs  ns  of  the  remarkable  fact  that,  OB 
the  island  of  Martinique,  which  quite  escaped  the  yellow  fever  from 
[836  to  1S38,  numerous  individuals  sickened  (for  the  most  part  slightly) 
in  the  epidemic  of  the  latter  year,  although  they  had  spent  six  to  tea 
years  on  the  island.  In  every  hundred  deaths  from  yellow  fcvcramong;  1 
the  strangers  in  Rio  Janeiro  in  1S76,  the  length  of  residence,  aooordin^.J 
to  the  data  of  Bey  (p.  381),  had  been  as  follows :' 

41  had  resided  in  Bio  from  1  day  to  6  months. 
39        „  „  „        6  months  to  i  year. 

14        „  „  ti        '  jear  to  1  years. 

4        „  „  „        3  years  to  3  years. 

3        .,  „  „        4  years  to  6  years. 

There  are  nnmerons  statements  to  show  that  indiridnale  who  had.  1 
been  bom  in  the  immediate  neighbourhood  of  the  yellow  fever  foci  and  f 
lived  for  a  long  time  there,  have  taken  the  disease  as  soon  as  th^  I 
exposed  themselves  to  the  endemic  influences  outeide  their  home;  such 
are  the  statements  of  Ramsay  (IV)  and  Dickson  (II),  p.  257,  fot  I 
Charleston,  Dowler,  p.  35,  for  New  Orleans,  Kerandren,  p.  33,  for  ' 
Uartinique,  Imray  for  Dominica,  Ferguason  (IV),  p.  iSi.for  Barbadods, 
Crouillebois.  p.  434,  Moufflct,  Heinemann  (I).  P-  1^4.  (H)  p.  159,  and  J 
Watson  for  Mexico. 

I  Farther  iaformBtioa  on  tlua  mlyect  will  be  fuuDiI  io  Keruudren  (l)ip- 
Immy  {!),  p.  Mi  Fergniwin  (IV),  p.    144,  Doughty,  p.  64,  Hela«fV 
p.  164. 
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These  facts  enable  us  to  nnderstand^  in  the  next  place^ 
how  it  happens  that  an  individual  rarely  sickens  with  yellow 
fever  more  than  once.  Some  observers  even  consider  a 
second  attack  to  be  out  of  the  question  ;^  while  others  go  so 
far  as  to  admit  that  a  second  severe  attack  occurs  only  in 
those  who  had  the  disease  at  first  very  mildly  or,  contrari- 
wise, that  there  may  be  a  slight  second  attack  when  the 
first  had  run  its  course  with  severe  symptoms  ;  and  that,  for 
the  rest,  a  recurrence  of  the  sickness  occurs  for  the  most  part 
only  under  certain  circumstances,  which,  as  we  shall  see, 
override  altogether  the  immunity  gained  by  acclimatisation, 
or  render  it  at  least  relatively  insuflBcient.  It  follows,  then, 
from  the  &.cts  just  mentioned,  that  there  can  be  no  question 
of  acclimatisation  at  all,  for  regions  which  do  not  form 
permanent  foci  of  yellow  fever ;  for  regions  where  the  disease 
occurs  so  rarely  that  the  various  outbreaks  are  separated 
from  one  another  by  an  interval  of  many  years,  in  which 
the  natives  and  the  old-established  settlers  sicken  in  large 
numbers  and  often  mortally,  and  are  better  off  than  the 
strangers  only  in  so  far  as  the  circumstances  of  climate 
in  which  they  have  lived,  make  them  less  predisposed  to 
the  illness  than  the  latter.* 

It  appears  to  be  still  doubtful  whether  there  is  any  con- 
genital  immunity  from  yellow  fever  due  to  peculiarities  of  race. 
So  far  as  relates  to  all  the  nationalities  of  the  white  race, 
the  idea  may  be  set  aside  altogether;  while  the  relative 
immunity  that  the  Creoles  enjoy  is  partly  referable  to  accli- 
matisation, partly  to  tho  circumstance  that  many  of  them 
had  already  got  over  the  disease  in  childhood  and  so  become 
immune. 


**  Those  native  children,"  says  Shecut  (p.  io8),  "that  arrive  at  the 
age  of  nine  years,  are  thenceforward  considered  as  naturalised  to  the 
climate ;  but  until  then,  they  stand  equally  exposed  to  the  disease  with 

^  Seaman,  p.  40,  Lining,  Dickson  (II),  p.  273,  Archer,  p.  61,  NicholBon,  p.  810, 
Barrington,  p.  311,  Strobel,  p.  202,  Dowler,  p.  35,  Arejala  (II),  p.  290. 

'  There  can  be  no  doubt  that  the  cases  of  repeated  attacks  of  yellow  fever  are 
much  rarer  even  than  the  observers  admit,  as  it  can  be  shown  that  many  errors 
of  diagnosis  have  occorred  (confusion  between  yellow  fever  and  severe  bilious 
remittent  malarial  fevers)  which  have  made  a  deciflion  difficult  on  this  as  on 
many  other  points. 
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Htraagera  or  fordgners ; "  and  Lota  (' Arch,  de  med.  nav.,*  1870,  OeL. 
Dec.,  liv,  p.  344)  states:  "Tbe  fevers  that  attack  the  Creole  ohiUrcB 
during  epidcaiica  of  jellow  fever  are  more  or  lese  pronounced  forma  nf 
that  diHease,  and  the  immanity  that  the  adult  Creoles  enjoy  irith  resp«ct 
to  jellow  fever,  provided  they  have  not  left  their  country  in  infancy,  is 
not  an  advantage  that  they  owe  to  race  or  climate,  hnt  their  preserval 
ia  dne  to  their  having  had  the  diaeasc  before."  Heinemann  (I, 
takes  the  same  view,  on  the  gronnd  of  experiences  that  came  nnder 
notice  of  himself  and  other  careful  obeunrers  at  Vera  Cruz,  The  state- 
ment that  ohildren  are  exempt  trova  yellow  fever  is  shown  to  be  entirel j 
gronndle^s  by  the  obserrations  made  in  Antigua  by  Cbisholm  {II, 
p.  181),  in  Guiana  by  Blair  (U),  at  Charleston  by  Diekeon  (p.  357)  and 
Simons  (I),  in  Martinique  by  Ruiz  (p.  127),  at  New  Orleans  by  Groa 
and  Qerardin  (p.  7),  and  at  Curasao  by  the  Dutch  physicians  ('NederL 
Tydschr  roor  Geneesk.,'  i860,  p.  256) ;  and  when  Faget  (p.  32),  Uercier, 
St.  Tel,  and  others  express  the  opinion  that  those  illnesses  in  children 
which  are  designated  as  yellow  fever  are  nothing  else  than  severe 
of  malaria!  fever,  it  might  be  retorted  with  betterreaeon,  ~ 
has  already  pointed  out,  that  the  alleged  exemption  cJ  children  frota 
yellow  fever  depends  on  the  fact  that  the  cases  of  sickness  occaxring 
among  them  arc  always  mistaken  for  malarial  fevers. 

Immunity  of  the  jmre-hlooilcd  jiegro, — For  the  Ameriean 
Indians  (redskins),  according  to  experiences  in  North 
America,  Mexico  and  Brazil,  and  for  coolies  (Hindoos), 
according  to  the  experience  of  Kerhuel  in  Cayenne,  there 
can  bo  jnst  aa  little  thought  of  congenital  immunity  from 
yellow  fever  aa  in  the  caso  of  the  white  race.  On  the 
other  hand,  such  an  immunity  cannot  well  be  considered 
as  out  of  tlie  question  for  the  black  or  negro  race.  The 
same  may  be  true  also  of  the  Mmigolian  slock ;  at  all 
events,  Eysaguiire  states  (p.  12} :  "The  Chinese  settled  at 
Lima  are,  like  the  native  negroes  o£  the  country,  almost 
exempt  from  yellow  fever. " 

"  It  is  a  well-established  fact,"  says  Fenncr  (p.  56),  "  that  thra«  ia 
something  in  the  negro  constitution  which  affords  him  protection 
against  the  worst  etfecta  of  yellow  fever,  but  what  it  is  I  am  nnable  to 
say."  Doughty  (p.  30)  expresses  himself  to  the  same  effect :  "  In  the 
natives  of  Africa  the  constitution  appeared  to  me  as  secure  against  yellow 
fever,  as  a  person  who  Los  bad  the  amallpox  is  against  its  recorrenoe." 
Many  other  experienced  physicians'  say  that  tbey  had  never  seen  a  caao 

'  Aniolil,  p.  ,^4,  Moaltrle.  p.  4.  Leblcod,  p.  1 6 1,  Curtis,  p.  144,  Diukaon, '  Ei 
i.  Hi,  Humo  (1),  p.  J30,  Uullj"  (1).  l"-  i°h  EjBUgnirre,  Goniu,  Hillo,  p.  381  C 
leboil,  p.  434,  Schmidtliaa,  p.  j6,  ha  Kochc,  ii,  p.  65. 
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of  yellow  fever  in  the  negro,  while  othera^  cannot  bat  admit  that  the 
disease  occurs  much  more  rarely  in  negroes,  and  mns  a  much  milder 
coarse,  than  in  other  races. 

• 

That  we  have  here  to  do  with  a  congenital  and  not  an 
acquired  immunity  in  the  negro  race  may  perhaps  be 
inferred  from  the  circnmstance  that  the  same  immunity 
occurs  in  a  remarkable  way  among  negroes  who  have  not 
been  acclimatised  in  the  yellow-fever  zone^  and  that  the 
immunity  is  all  the  more  complete  the  more  purely  the  racial 
characteristics  of  the  individual  have  been  preserved. 

The  former  of  these  assertions  is  confirmed  by  Daniellf  who  mentions 
(p.  64)  that  in  the  epidemic  of  1820  at  Savannah,  not  a  single  case  of 
sickness  from  yellow  fever  was  made  out  among  300  negroes  that  had 
just  been  imported ;  it  is  confirmed  also  by  Blair,  who  remarks  of  the 
epidemic  in  Guiana  in  1852-53  that:  ''Of  7890  African  (black)  immi- 
grants, none  contracted  yellow  fever;*'  and  further  by  Beynaud  and 
Boufficr,  who  agree  in  pointing  out  that  among  the  500  negroes  from 
the  Soudan  and  Nubia — regions  free  from  yellow  fever — who  accom- 
panied the  French  army  to  Mexico,  and  were  all  the  time  in  the  fever  zone 
there,  not  a  single  case  of  yellow  fever  occurred,  whereas  the  French 
and  Mexicans  were  decimated  by  the  sickness.  Respecting  the  second 
point,  Nott  states :  *'  I  have  seen  the  disease  prevail  five  times  at  Mobile 
and  have  attended  several  hundred  cases  among  the  whites,  but  not  a 
single  well-marked  one  in  a  pure-blooded  negro,  and  not  more  than  two 
or  three  in  mulattoes."  To  the  like  effect  Fenner  remarks :  **  The  least 
mixture  of  the  white  race  with  the  black  seems  to  increase  the  liability 
of  the  latter  to  the  dangers  of  yellow  fever,  and  the  danger  is  in  pro- 
portion to  the  amount  of  white  blood  in  the  mixture."  The  same  view 
is  taken  by  Bryant  (p.  299),  in  conformity  with  observations  made  by 
him  in  the  epidemic  of  1855  at  Norfolk  (Va.) ;  and  Clarke  (for  the  Gold 
Coast),  Tidyman  (p.  325),  Nicholson  (p.  856),  Lewis  (HI)  (p.  416),  and 
others  agree  with  him  in  saying  that  yellow  fever  is  much  commoner 
among  mulattoes,  quadroons,  and  other  varieties  than  among  pure 
negroes. 

While  it  is  necessary  to  admit,  according  to  this  evidence, 
a  more  or  less  complete  immunity  from  yellow  fever,  either 
•congenital  or  acquired,  under  the  circumstances  stated,  it  is, 
on  the  other  hand,  certain  that  this  immunity  may  be  lost 

'  Rufz  (II),  p.  127,  Dowler,  p.  38,  Tidyman,  p.  325,  McKinlay,  p.  340,  Sar- 
rouille,  p.  36,  Wucberer  (II),  p.  393,  Mallory.  In  the  epidemic  at  Shreveport  in 
1873,  the  mortality  among  the  white  population  was  nearly  26  per  cent.,  while 
only  6  per  cent,  of  the  coloured  population  died  (Jones  (III),  p.  151)  ;  the  differ- 
•ence  was  still  grater  in  the  epidemic  of  1876  at  Savannah,  where,  according  to 
Woodhull,  the  respective  mortalities  were  as  15  to  2. 
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again  under  other  oircumBtances,  or  may  prove  insufficient^! 

As  regards  the  first  point,  the  most  important  consideratioiLV 
is  a  change  of  residence,  or  a  conBiderable  time  spont  by  tlia 
acclimatised    person    outside    the    yoUow- fever    zone,    audi 
especially  in  higher  and  colder  latitudes ;  so  far  as  concei 
insufficiency,  that  depends  on  the  severity  of  the  epidemic. 

"Like  West  Indiana,"  sajs  La  Bocbo  (ii,  31),  ''the  acclimatised 
inhabitants  of  our  eouthem  citiee  loae  the  protection  the;  poBseased,  by 
a  prolonged  reeidenao  in  Bomo  northern  pluco  or  in  a  raiiil  diatriet  u 
the  same  region."  Heinmann's  opinion,  aft«r  manj  yeora'  observatdon 
in  Vera  Cruz,  is :  "  Even  foreigners  may  remain  inauaceplible  to 
disease  for  a  considerable  number  of  fears,  provided  they  do  not  lea'rtl 
the  focns  of  disease  daring  that  period.  An  absence  of  a  few 
only  is  sufficient  to  take  away  thia  immunity.  .  .  .  That  the  con- 
gemital  safeguard  against  yellow  fever  becomes  lost  even  in  natives  b; 
having  been  away  for  years  is  a  fact  long  recognised;  I  mention  the  two 
following  cases  merely  because  they  made  an  onuaual  sensation  in  tite 
plaoe.  A  colonel  in  the  Imperial  service,  a  native  of  Tera  GniE,  found 
it  necessary,  after  the  overthrow  of  the  Empire,  to  go  to  Europe,  where 
he  lived  three  years;  after  his  return  he  sickened  so  severely  vrith  the 
vomito  that  hie  recovery  was  for  a  time  doubtful.  A  second  Vera 
Cruzan,  well  advanced  in  years,  who  had  been  at  the  head  of  the 
administration  of  the  military  hospital  for  thirty  or  forty  years,  died 
there  in  the  course  of  last  year's  (1878)  epidemic,  having  spent  the  few 
years  preceding  as  a  resident  in  the  capital  (City  of  Mtiico)."  By  fJar 
the  larger  number  of  observers  CEpruas  themselves  to  the  same  cfieot.' 

Benefit  of  acclimatisation  may  he  lost, — According  to  the 
assertions  of  several  aathoritiea,  the  immunity  got  by  Etccli- 
matisation  proves  effective  only  at  tlie  place  where  it  was 
acquired ;  so  that  it  vanishes  with  a  change  of  reeidoncOf 
even  when  that  does  not  involve  conditions  esaontialiy  worse 
than  those  left  behind. 

Humboldt  (p.  338)  has  already  drawn  attention  to  the  fact  that  the 
natives  of  Vera  Cmz  may  enjoy  an  absolute  immunity  from  yellow 
fever  at  home,  but  when  they  emigrate  to  Havana  or  U>  one  of  the 
pestilential  centres  in  the  Sonthern  States  of  the  Union  they  die 
of  the  disease  there  aooncr  or  later.     Facta  of  the  aaine  kind  are 

'  Wucherer  it  led  b;  hu  onn  obaGrvitlons,  and  on  tbo  nutbority  of  Pym,  to 
givo  n  decided  ojipoution  U)  tliia  opiuion;  he  coaiidera  nu  itnmunitj  onae 
ac<]uircd  by  occlimulJBatioii  to  be  an  nbaulute  one.  Witliuut  quiMtioniug  the 
accuracy  of  tbe  obscrvnttona  mnde  by  tlutt  uiitLor,  I  ilo  uut  cuiisidfr  thum 
concltuive  aa  ngniant  tbe  great  majority  or  otlxnr  ubKrvcra,  and  the  Icatimony  of 
^m  ia  of  itUl  leu  Mcaant. 


tion  ^^^ 
th»^H 

,1™  ■ 
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given  by  Doughty  (pp.  58,  65),  Pugnet  (p.  346),  and  others.  This 
helps  to  explain  the  danger  involved  in  removing  European  troops 
from  one  island  of  the  West  Indies  to  another.  Let  two  bodies  of 
troops,  says  Comuel  ('Annal.  marit./  1844,  ii>  739 )>  stationed  at 
different  points  in  the  Antilles,  and  living  under  the  most  satisfactory 
conditions  of  health,  exchange  garrisons,  taking  every  precaution,  and 
cases  of  yellow  fever  will  shortly  break  out  at  both  places  without  there 
having  been  the  slightest  change  in  the  conditions  of  the  locality ; 
while  the  previous  state  of  good  health  will  continue  undisturbed 
among  those  of  the  troops  who  were  lefb  in  the  garrisons.  As  regards 
the  second  point  (immunity  lost  owing  to  the  severity  of  the  epidemic) » 
it  is  worthy  of  note  that  it  was  precisely  the  severe  epidemics  of  yellow 
fever,  such  as  that  of  1876-78  at  Vera  Cruz,  those  of  1796,  1799,  ^^ip^ 
1S33,  ^^47 >  <^d  1853  ^^  ^^^  Orleans,  those  of  181 7  and  1849  ^^ 
Charleston,  1821  at  Wilmington,  1805  and  1807  ^  Jamaica,  18 17  at 
Trinidad,  and  1852  in  Martinique,  in  which  cases  of  sickness  and  death 
were  frequent  (and  in  some  of  them  excessive)  among  the  Creoles  and 
acclimatised  strangers. 

What  has  here  been  said  as  to  the  loss  or  weakening  of 
acquired  immunity  appears  to  hold  good  in  an  equal  degree 
for  the  congenital  immunity  of  the  negro  race. 

''Africans  who  have  travelled  to  Europe  or  to  higher  latitudes  in 
America,"  says  Jackson  (p.  146),  "  are  by  no  means  exempt  from  the 
disease  when  they  return  to  the  West  Indies;"  Lempri^re  (ii,  39) 
adheres  to  this  statement,  adding :  "  This  remark  has  been  fully  con- 
firmed by  my  own  experience  during  the  present  year  (1792-93),**  and 
similar  observations  have  been  published  by  Yeitch,^  Bancroft  (p.  274), 
and  others.  It  is  further  noteworthy  that,  in  the  opinion  of  thoroughly 
reliable  observers,'  negroes  sicken  in  Senegambia,  on  Boa  Yista,  the 
Benin  and  Bia&a  coasts,  Teneriffe,  the  parts  of  North  America  that 
arc  seldom  visited  by  yellow  fever,  as  well  as  in  Guiana  and  Brazil, 
more  often  and  more  severely  than  on  the  coast  of  SieiTa  Leone,  in  the 
West  Indies,  on  the  Gulf  Ooast,  or  at  places  in  general  where  yellow 
fever  is  constantly  prevalent.  Lastly,  it  holds  good  for  the  negro  race 
also,  that  their  peculiar  immunity  proves  insufficient  in  severe  epidemics 
of  yellow  fever.  Among  numerous  examples  of  this  may  bo  mentioned 
those  furnished  by  the  New  Orleans  epidemics  of  18 19,  1820,  1822,  1833, 
^uid  1853,^  ^^^  ^^  1^7^  ^^  many  places  in  the  Southern  States  of  the 
Union,*  those  of  1799,  ^^7y  ^^24,  and  1827  at  Charleston,*  the  epidemic 

^  *  Letter  to  the  CommiBsiou  for  Transports  of  Sick  and  Wounded  Seaman, 
&c.,'  London,  1818,  p.  112. 

2  La  Roche  (II),  p.  64,  Dutroulau  (IV),  p.  369,  Vergoara,  McWilliam, 
Tbevcnot,  p.  254,  Cedont,  p.  344,  Rush  (I),  p.  117,  Seaman  (I),  p.  6. 

3  Valentin  (II),  p.  89,  Dupny,  Thomas  (I),  Barton  (I),  p.  47,  Fenner  (I),  p.  54. 
*  McMeurtry. 

»  Valentin,  1.  c,  Ramsay  (VIII),  Simons  (I),  Dickson  (IV). 
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at  Mobile  in  1819,^  at  Norfolk  in  1855,^  at  Pensacola'  in  18229  in 
Guiana*  in  1837  and  1850,  in  Quadeloupe  in  1795,'  in  Antigua  in  1835,* 
and  in  Sierra  Leone  in  18237 


§  83.    A  DiSSASE  OF  THE  TrOFICS  AND  THE  HoT  SsASON. 

A  glance  at  the  zone  of  yellow  fever — that  region  of  the 
globe  where  yellow  fever  is  always  prevalent,  or  at  least 
often  occurs  as  an  epidemic,  whose  range  extends  in  the 
Western  Hemisphere  between  32^46  N.  (Charleston)  and 
22^54  S.  (Bio  de  Janiero),  and  in  the  Eastern  Hemisphere 
between  14^53  N.  (Cape  Verd)  and  5^7  N.  (Cape  Coast  Castle) 
— shows  that  the  disease  bears  the  marked  impress  of  a  tropical 
malady.  It  is  not  less  a  tropical  malady,  as  the  sequel  will 
show,  because  some  regions  of  the  tropics  which  lie  within 
the  yellow-fever  zone  are  exempt  from  it,  or  because  they  are 
visited  by  it  only  exceptionally  and  under  the  same  circum- 
stances as  places  lying  outside  the  zone,  for  they  enjoy  a 
temperate  climate  in  consequence  of  their  elevation.  The 
pathogenesis  appears,  therefore,  to  be  essentially  linked  with 
tropical  climate,  and  that  assumption  is  completely  borne  oat 
by  the  fact  that  the  disease  is  found  to  be  dependent  for  its 
origin  upon  the  season  and  the  weather,  and  more  particu- 
larly upon  the  temperature. 

Within  the  tropical  part  of  the  yellow-fever  zone,  the 
West  Indies  and  those  parts  of  the  Mexican  and  West 
African  coasts  that  are  visited  by  the  disease,  yellow  fever 
occurs  in  sporadic  and  endemic  form  at  all  seasons  ;®  but  the 
greatest  prevalence  of  the  disease  falls  in  the  period  from 
April  to  September. 

1  Drake. 

•  Williman,  p.  165. 
»  Drake. 

•  Eerhuel,  Eraser. 

'  Bishopp  in  Pym,  p.  118. 

•  Furlong  (I),  p.  290. 
7  Boyle,  p.  370. 

•  Williams  (I),  p.  3,  Belcher,  p.  248,  Savaresy,  p.  32,  Miller  (III),  p.  137, 
*^y  W»  P-  309»  Valentin  (II),  p.  88,  Hillary,  p.  175,  Bouffier,  p.  529,  Heine- 
tun  (I),  p.  165,  Boyle,  p.  204. 
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According  to  tbe  data  of  Bouffier  (p.  529)  there  were  received  into  the 
Marine  Hospital  of  Vera  Cruz  6941  cases  in  the  course  of  thirty-two 
years,  the  monthly  admissions  having  been  as  follows  : 

769 
720 

494 
281 

245 

According  to  this  the  number  of  patients  admitted  from  April  to  Sep- 
tember was  5123,  or  73*8  per  cent,  of  the  whole.    In  iii  epidemics  of 
yellow  fever  in  the  West  Indies  and  on  the  coast  of  Mexico,  of  which 
the  time  of  prevalence  is  more  exactly  given,  the  beginnings  and 
endings  were  as  follows  : 

July  . 

August 

September 

October     . 

November 

December 

On  the  Sierra  Leone  coast  all  the  epidemics  except  one  (that  of  Feb- 
ruary, 1823)  commenced  between  April  and  June;  on  the  other  hand, 
for  reasons  to  be  afterwards  given,  they  commenced  on  the  Senegambia 
coast  between  June  and  October.  In  the  regions  of  South  America 
situated  within  the  northern  tropic,  and  belonging  to  the  yellow- 
fever  zone,  the  epidemic  prevalence  of  yellow  fever  falls  chiefly  in 
the  months  from  August  to  December ;  although  some  epidemics  (in 
Surinam  1835,  Demerara  1851)  have  not  begun  until  December,  and 
others  (in  Berbice  1803,  British  Guiana  1852,  Cayenne  1856)  not  until 
January.  Lastly,  in  Brazil  and  Peru  the  yellow-fever  season  has 
hitherto  been  the  summer  and  autumn  (January  to  June). 

Of  8554  fatal  cases  of  yellow  fever  at  Bio  de  Janiero  during  the 
period  from  January,  1 851,  to  July,  1870,  there  occurred  in  the  respec- 
tive months : 
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It  appears^  then,  that  the  time  for  epidemics  of  yellow 
fever  is  chiefly,  but  not  by  any  means  exclusively,  the  hot 
season  and  the  rainy  season  in  those  latitudes  of  which  we 
have  been  speaking.  The  connexion  between  the  disease 
and  particular  seasons  of  the  year  comes  out  still  more  pro- 
minently in  its  epidemic  prevalence  in  countries  situated  in 
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higber  latitudes.  The  following  table  gives  a  conspectas  of 
those  yellow-fever  epidemics  of  the  United  States  and  Ber- 
mada,  for  which  the  time  and  prevalence  has  been  more 
exactly  recorded. 
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The  following  conclusions  may  be  drawn  from  this  table. 
During  tlio  first  four  months  of  the  year,  yellow  fever  has 
never  beou  opidoraio  in  the  coontries  in  qnostion ;  only  three 
opidomioB  began  in  May,  and  these  occurred  in  two  towns 
(New  Orleans  and  Charleston)  which  have  both  been  visited 
by  yellow  fever  anasnally  often  j  the  number  of  epidemics 
occurring  in  June  {19)  is  comparatively  small ;  July  and 
August  are  the  months  in  which  by  far  the  most  of  the 
epidemics  have  begun  (123  oat  of  t8o  epidemics] ;  next  to 
them  comes  September  (31),  while  in  October  the  disease 
began  only  four  times  (^ain  in  the  most  sonthem  or 
Gulf  Coast  States),  and  in  November  and  December  it  did 
not  break  oat  once.  The  close  of  the  epidemic  falls  mostly 
in  the  months  of  October  and  November  {87  times  in  115 
epidemics) ;  only  1 1  epidemics  have  lasted  into  December, 
and  none  have  gone  beyond  that  month.  Summer  and 
autumn  therefore  are  the  proper  yellow -fever  seasons  of  those 
regions ;  the  epidemics  occurring  before  June  or  after  Sep- 
tember concern  the  States  lying  farthest  to  the  south.  Thus 
'  ExdodinK  New  OtlMnt. 
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the  principle  formulated  by  Barton  (p.  285)^  that  the  exten- 
sion of  yellow  fever  from  the  tropics  towards  higher  latitudes 
is  regulated  by  the  rising  temperature^  and  that  the  disease 
appears  later  in  the  respective  regions  the  &rther  north 
these  are  situated^  is  a  law  that  has  only  a  limited  applica- 
tion. On  the  Iberian  peninsula  yellow  fever  has  always 
occurred  during  the  period  from  July  to  September ;  some 
localities  it  has  not  reached  in  the  course  of  its  progress  before 
October^  and  it  has  died  out  always  and  everywhere  in 
December  at  the  latest. 


§  84.  Relations  to  Heat  and  Cold. 

It  will  appear  that  this  relation  of  epidemic  yellow  fever 
to  the  season  is  determined  by  the  kind  of  weather^  depend- 
ing above  all  upon  the  range  of  the  temperature.  Yellow 
fever^  as  a  permanent  disease^  lasting^  that  is  to  say^  the 
whole  year  through^  and  becoming  sometimes  epidemic  even 
during  the  cold  season^  is  found  only  in  those  regions  where 
the  mean  winter  temperature  amounts  to  at  least  20 — 22^  G. 
(68 — 72°  Fahr.),  as  on  the  Sierra  Leone  coast^  in  the  West 
Indies^  the  northern  coast  belts  of  South  America,  and  the 
Mexican  coast ;  and  in  these  the  malady  does  not'  usually  attain 
to  epidemic  diffusion  until  the  hot  season,  and  seldom  before 
the  temperature  has  reached  a  height  of  26°  C.^  (79®  Fahr.). 
In  higher  latitudes,  with  an  isotherm  of  less  than  20^  G.  or  68^ 
Pahr.  (New  Orleans,  Mobile,  Key  West,  Charleston),  yellow 
fever  occurs  as  an  epidemic  only  in  years  when  the  tempera- 
ture comes  up  to  that  of  tropical  regions  ;  and  then,  also, 
it  is  principally  in  the  hot  season  that  it  occurs.  Lastly, 
in  places  with  a  still  cooler  climate  (Central  States  of  the 
Union,  New  England  States,  parts  of  Europe  where  the 
fever  has  been)  the  disease  occurs  almost  without  exception 
in  the  hot  season  only;  it  has  never  grown  into  an  epi- 
demic except  when  the  heat  has  equalled  the  mean  annual 
temperature  of  the  tropics,  and  it  has  on  no  occasion  become 
diffused  in  a  temperature  below  20°  0.  (the  winter  tempera- 
ture of  the  tropics).     The  same  influence  of  a  high  tempera- 

^  Walter,  in  Bernard,  p.  20,  Croaillcbols,  p.  430,  Humboldt,  Hillary,  p.  175, 
Valentin  (II),  p.  88,  Belot,  and  varioos  others. 


tare  apon  the  patho^DGBis  is  eliown  also  in  the  fact  that  t 
increaae  of  the  epidomio  takes  place  not  nufrcqnently  in  pro-  ' 
portion  to  the  rising  Iieat,  and  above  all  in  tlie  fact  that  a 
considerable    fall    of    the  thermometer  hag   always  been  fol- 
lowed by  a  considerable  remission,  while  a  frost  has  brought 
the  epidemic  to  an  end  under  all  circumstances  whatsoever. 

"  During  the  ten  jceitb,"  eaya  Dalmas  (p.  19),  "  that  1  have  eprait  on 
the  oontinent  of  America.  I  have  always  aecn  yellow  fever  following 
great  heats  and  ceasing  with  the  first  cold."  As  to  the  eitinotion  of 
the  disease  under  the  circumstances  of  a  loiv  thermometer,  wo  Snd 
rehable  ohBervations  from  higher  latitudes — for  the  New  Orleans  epi- 
demic b  in  iRi9.30-j2,and-33,Opelou8aa  1837,  Galveston,  Franklin,  and 
Alexandria  1839,  Natchez  1817-23,  and  25,  Vicksbnrg  1841,  Mobile  i8iy 
and -54,  Key  West  1867,  Charleston  i74,';-48.and -,12,  Memphis  1873.  Nor- 
folk 17155  and -97,  Baltimore  1800-8,  and -19,  Wilmington  '^o^.  Phila- 
delphia ifi99.  i74i-47-6a-97-g8.gi).  1802-05,  and -20,  New  Tovk  1791-93, 
1S03,  and  -33,  Malaga  1741.  Oibmltar  1804.  Barcelona  1821  and  1870. 
The  influence  of  this  factor  is  manifested  also  within  'the  tropica 
(Brazil,  Peru,  West  Indies,  Vera  Cruz)  in  the  usual  remission  or  ceB» 
aation  of  the  epidemic  on  the  setting  in  of  the  cold  weather. 

At  the  same  time  it  hag  to  bo  noted  that  a  yellow  fever 
epidemic  is  not  dependent  for  its  continnanco  upon  a  certain 
temperature  (minimum  of  20-22°  C.)  in  the  same  way  that  it 
is  dependent  for  its  development;  an  epidemic  once  deve- 
loped may  continue  with  a  low  thermometer,  and  a  complete 
extinction  of  the  pestilence  can  only  be  counted  on  token  th9 
iemperaturo  falh  to  freezivg  point. 

Drake  (II,  p.  1 54I  eonclndee  fi-om  his  investigations :  "  That  a  heat  of 
80°  F.  or  upwards  is  neceflsary  to  the  rite  of  the  fiver,  but  that  having 
become  prevalent  it  will  continue  under  a  lower  temperature  than  that 
which  is  necessary  in  its  production."  Particular  proof  of  this  is  fur- 
nished by  the  following  epidemics  :^Lower  Louisiana  1853  (Dowler), 
Mobile  1843,  Oharlestowa  1849 -,153  and  -54,  Memphis  and  Shi-ereporb 
1873,  Norfolk  1800  and  tSot,  Pluladelphin  1800,  New  York  1795,  Malaga 
[803  (the  sickness  continuing,  as  Keraudren  tells  us.  after  the  neigh- 
bouring mountains  wei-e  covered  with  snow).  Gibraltar  1813  and  -a8, 
Lisbon  1857,  Newcastle  (Jamaica)  1866-Ci'j.  Townsend  also  concludes 
from  bis  observations  made  in  New  York  from  1798  to  1833,  that  the 
continuance  of  a  yellow-fever  epidemic  will  certainly  be  helped  by  a 
high  temperature,  bat  is  not  absolutely  dependent  upon  it.  and  ihat 
the  sickness  is  as  likely  as  not  to  last  under  a  low  temperature  bo  long 
as  the  mercury  does  not  touch  frcewnf,'  point.  And  Feam  [in  Drake, 
II,  334)  formulates  from  his  eipcriences  in  Mobile  the  rule  that :  "  The 
colli,  which  merely  produces  whit«  frost,  will  not  finally  chei'k  the  dia- 
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ease  (the  temperature  of  the  ground  need  not  fall  below  40P  F.,  for  this 
effect  to  be  produced) ;  to  terminate  an  epidenUc,  ice  mtutform  on  ihe 
surface  of  ihe  ground'* 

There  are  a  good  many  facts  to  warrant  the  inference  that 
this  extinction  of  the  epidemic  on  the  setting  in  of  frost  does 
not  carry  with  it  a  complete  destmction  of  the  morbid  poison. 
In  those  regions  where  the  poison  can  be  shown  to  have 
been  imported^  more  especially  in  Spain,  it  has  on  several 
occasions  survived  the  winter  and  exerted  its  powers  anew^ 
or  given  rise  to  a  fresh  epidemic  outbreak,  when  the  tem- 
perature  has  risen  again  next  year ;  as  in  Cadiz  and  Medina 
Sedonia  in  1800-1801,  Malaga  1803-1804,  Murcia  1811-1812. 
Or,  it  may  be  that  the  epidemic,  having  been  checked  by 
frost,  has  revived  when  the  warm  weather  has  returned  later 
in  the  season;  as  in  the  examples  of  1801  in  Block  Island 
{Willey,  p.  103),  Jumilla  181 1  {Veldsqiuiz) ,  Barbadoes  1816- 
17  {Ralph),  New  Orleans  1837  (TAomtw,  p.  60),  and  Memphis 
1 879.  The  observations  made  on  board  infected  ships  during 
a  voyage  through  various  latitudes  are  especially  instructive 
in  this  respect. 

Keraudren  (p.  18)  mentions  several  cases  in  which  yellow  fever  had 
developed  on  board  ships  on  the  Oulf  Coast,  had  persisted  during  the 
voyage  into  temperate  latitudes,  although  the  heat  was  much  below 
19^  Cm  had  died  out  at  last,  as  often  happened  with  ships  going  from 
the  West  Indies  to  the  coast  of  Newfoundland,  but  had  broken  out 
anew  as  soon  as  the  ships  sailed  into  southern  latitudes  after  a  somewhat 
short  stay  in  northern  waters.  Ban-ington  (p.  309)  publishes  the  follow- 
ing observation  :  the  infected  ship-of-war  Hornet  arrived  on  the  29th  of 
October,  1 829,  at  the  htarbour  of  Pensacola;  the  temperature  there  having 
fallen  to  20°  C.  (68^  Fahr.),  only  two  new  cases  of  sickness  occurred, 
and  when  tbe  ship  left  that  port  for  New  York,  the  disease  appeared  to 
have  been  completely  extinguished.  But  when  they  were  off  the  south 
cape  of  Florida,  in  a  temperature  of  25° — 28°  (77° — 83°  Fahr.),  numerous 
fresh  cases  of  illness  from  yellow  fever  occurred  among  the  crew,  and 
the  sickness  did  not  completely  die  out  until  the  vessel  reached  higher 
latitudes  and  the  thermometer  had  gradually  fallen  to  freezing  point.^ 
The  effect  of  cold  upon  the  extinction  of  the  sickness  was  manifested 
with  remarkable  clearness  on  board  the  ship  Na/rva  which  was  employed 
in  laying  the  telegraph  cable  between  Cuba  and  Florida  in  1867.  On 
the  17th  and  iSth  of  September,  according  to  Dunlop's  account  (p.  211), 
fresh  cases  of  yellow  fever  were  still  occurring  as  the  vessel  lay  at 

*  See  also  Macooim's  narrative  relating  to  the  SusqueJianna  in  the  year  1858, 
and  the  report  of  the  Surgcon-Qeneral  of  tbe  United  States  Navy  in  the  '  Fhilad. 
Med.  and  Surg.  Reporter,'  1879,  April,  p.  351. 
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anchor  in  Key  West ;  when  the  ahip  left  the  harbonr  on  the  aitt,  tk 
thermometer  suddenly  fell  15*^  F.,  and  the  disease  was  pat  aa  end  ton 
if  at  a  single  blow.  Not  always,  however,  have  matters  gone  so  fM» 
ably.  It  has  repeatedly  happened  that  infected  ships  have  arrifod  li 
North  American  and  European  ports  late  in  the  year  and  in  yery  eool 
weather  with  yellow  fever  on  board ;  and  not  only  BO9  Imt  new  oases  d 
sickness  have  in  several  instances  occurred  among  the  ship's  compt^f 
after  arrival,  as,  for  example,  at  Brest  in  1S39  and  1855^  Halifax  (N.  &) 
in  1861,  and  Southampton  in  1S66.  There  can  be  no  doubts  as  we  hswe 
already  indicated  (p.  337),  that  nothing  but  the  lateness  of  the  seMOS 
and  the  low  temperature,  has  prevented  the  infection  from  extending 
from  the  ship  to  the  population  of  the  port. 


§  85.  Inpluknck  of  Moistuee  and  Winds. 

Tlic  amount  of  moisture  in  the  air  and  tho  precipitcUioni 
from  the  atmosplicre,  constituto  a  second  factor  in  the  pro- 
daction  of  yellow  fever^  but  a  less  important  one  than  the 
temperature.  Some  observers  would  mako  an  atmosphere 
saturated  with  watery  vapour  almost  up  to  the  dew  point, 
an  essential  condition  for  an  epidemic  of  yellow  fever. 
Thus,  Barton,  among  others,  states  in  his  report  on  the  New 
Orleans  epidemic  of  1853  :  ''The  epidemic  yellow  fever  has 
never  occurred  here  at  its  commencement  but  during  a  high 

dew-point,  the  minimum  being  upwards  of  74° 

Yellow  fever  has  always  ceased  as  an  epidemic  before 
the  dew-point  descended  as  low  as  58°/'  This  asser- 
tion fnulH  support  in  tho  evidence  adduced  by  La  Roche 
(ii,  p.  130)  that  all  countries  situated  outside  the  tropics,  in 
wliich  y(;ll<)w  fever  is  a  standing  disease  or  now  and  then 
opideniic,  have  a  high  dcigreoof  atmospheric  moisture  daring 
tho  liot  or  yellow-fever  season.  It  is  further  noteworthy 
that  tho  diHCMiHo  occMirH  only  to  a  slight  extent,  or  not  at  all,  in 
years  with  littKj  rain,  or,  it  may  bo,  in  an  unusually  late  season 
when  tho  rainH  hiiv(»  becui  il(»layed  ;  and  that  is  the  case  not 
only  in  tho  tropicH  wlmro  the  cliseaHo  always  develops  on  tho 
setting  in  of  tlio  rainH  or  iliriu»(.ly  after  their  cessation,  but 
also  in  tho  extra-tropical  rcgioiiM  of  (lie  yellow-fever  zone. 
In  the  latter,  the  disenHO  lias  b(Min  nioMUy  prevalent  in  rainy 
weather,^  or  has  becomo  cpideniio   clirncMy  after  the  rains; 

"  Seo  DickBon  (II),  p.  265,  Porter  in  tlio  *  Amar.  Journ.  of  Med.  Sc./  185^, 
Oct,  p.  353.  HoMck  (I),  305.  Townwnd. 
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-dry  weather,  on  the  other  hand,  and  especially  long-continaed 
drought,  has  proved  less  favorable  to  the  epidemic  diffusion 
of  the  disease.  Finally,  very  abundant  and  continuous  rains 
in  tropical  as  well  as  in  extra-tropical  regions,  have  not 
unfroquently  brought  the  epidemic  to  an  end.^  The  import- 
ance of  this  factor  for  the  development  of  an  epidemic  ought 
perhaps  to  be  ascribed  to  the  modifying  influences  which 
atmospheric  moisture  and  precipitation  exert  upon  the  tem- 
perature of  the  air ;  perhaps,  also,  to  the  dependence  upon 
the  same  of  the  decomposition-processes  in  organic  matters, 
or  the  growth  of  lower  organisms  connected  therewith. 
But  we  are  the  less  able  to  come  to  a  definite  opinion  on 
this  point,  inasmuch  as  there  are  a  good  many  observations 
that  go  counter  to  the  facts  above  adduced ;  as,  for  example, 
that  in  certain  tropical  regions  belonging  to  the  yellow-fever 
zone,  such  as  the  coast  of  Guiana^  and  the  Basse-Terre  of 
Guadeloupe,^  dry  weather  is  especially  favorable  to  the  spread 
of  the  disease. 

Injliiencc  of  winds. — The  conjecture  that  the  remission  or 
oven  complete  extinction  of  an  epidemic  after  abundant  and 
continuous  rain  has  its  ultimate  cause  in  the  lowering  of 
temperature  thereby  caused,  obtains  some  support  from 
observations  made  on  the  modifying  influence  of  currents  of 
air  or  the  windy  upon  the  behaviour  of  the  sickness.  On 
the  Mexican  coast  and  in  the  West  Indies,  it  is  the  winds 
from  the  south — in  the  one  case  south-east^  and  in  the  other 
south-west^ — that  materially  help  to  induce  the  disease 
through  raising  the  temperature,  while  cold  winds  from  the 
north  and  north-east  have  often  had  a  very  good  effect  upon 
the  state  of  health  by  moderating  the  heat.'  On  the  Gulf 
Coast  and  the  Atlantic  coast  of  North  America  it  is  likewise 
the  winds  from  the  south — south  or  south-east  according  to 

^  See  Lcblond,  p.  197,  Valentin  (II),  p.  88,  McArthar  in  Dickson  (I),  p.  47, 
Arnold,  p.  31,  Lempri5re  (I),  26,  Townsend  (I),  Qillespie  (I),  p.  137. 

'  Fermin,  pp.  3,  18,  Chisholm  II,  196,  Hille,  p.  37. 

3  Cornncl  in  the  '  Annal.  Maritim.,'  II,  p.  735. 

^  Humboldt,  p.  765. 

*  Dosportea  (I),  19,  Bally,  p.  361,  Lempri^re  (I),  17,  Kalph,  Rufz  (II),  p.  129. 
Savarcsy,  p.  189,  Lefort,  p.  9,  Arnold,  p.  26,  St.  Vel,  'Truite  des  maladies  dos 
regions  intertropicales/  Paris,  1868,  p.  76. 

^  Leblond,  p.  179,  Valentin  (II),  p.  88,  Schmidtlein,  p.  52,  Cronillebois,  p.  430. 
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the  geograpliical  position  of  the  place — that  are  most  to  be 
feared  in  this  respect/  while  cold  winds  from  the  north  havo 
brought  aboat  a  remission  or  even  an  extinction  of  the 
epidemics  in  those  regions  also.'  In  like  manner^  winds 
from  the  south-east  have  fomented  the  sickness  in  Brazil  (as 
at  Bio  de  Janeiro  in  1854)  ;  on  the  other  hand^  the  setting 
in  of  the  pamperos^ — cold,  tornado-like,  south-west  winds 
blowing  from  the  Andes  across  the  pampas, — ^was  directly 
followed  by  its  extinction  in  Buenos  Ayres  in  1858.'  It  may 
be  inferred  that  this  modifying  influence  of  the  wind  upon 
the  morbid  conditions  does  not  reside  in  any  peculiar  qualities 
that  it  possesses,  from  the  fact  that  even  the  most  violent 
storms,  if  they  last  only  a  short  time  and  have  no  permanent 
effect  on  the  temperature,  leave  the  state  of  the  epidemic 
quite  unaffected.  In  evidence  of  this  thero  are  observations 
from  Sta.  Lucia  and  Philadelphia  in  1802,  Antigua  in  18 16, 
and  Norfolk  (Ya.)  in  1821.  Just  as  little  are  we  warranted 
by  the  facts  before  us  in  speaking  of  a ''  purifying  ''  influence 
of  thunder  storms,  or  of  any  relation  whatever  between  the 
electrical  states  of  the  atmosphere  and  the  development,  con- 
tinuance, or  extinction  of  yellow-fever  epidemics.*  How  far 
the  wind  may  be  considered  an  active  agent  in  carrying  the 
yellow-fever  poison,  will  be  discussed  afterwards. 


§  86.  Seldom  leaves  the  Sea-Coast  or  the  Banks  op  Navig- 
able Rivers. 

Not  one  of  all  the  infective  diseases  is  so  decidedly  loca) 
in  character,  or  seems  to  have  its  existence  so  much  bound 
up  with  particular  circumstances  of  place,  as  yellow  fever ; 
and  if,  for  the  present,  we  can  form  only  a  very  imperfect 

*  Barton  (I),  242,  Waring,  Kelly,  p.  386,  La  Rocho  ii,  1 79.  On  the  Spanish 
const  also,  as  Fellowes  (p.  14)  mentions,  the  warm  Levanter  blowing  from  the 
east  has  had  a  very  nnfavorable  effect  on  the  coarse  of  yellow-fcvcr  epidemics. 

*  As  at  Norfolk  (Ya)  in  i795»  Boston  in  1798,  New  Orleans  in  1822  and  1837, 
Baltimore  in  1819,  Natchez  in  1823,  and  Charleston  in  1849. 

'  Scrivener  (I). 

*  Shecnt  made  experiments  with  an  electrical  machine  npon  the  electrical 
tension  of  the  air  in  the  yellow-fever  epidemic  of  1827  at  Charleston.  The 
conclusions  drawn  from  them  are  wanting  in  scientific  value,  just  as  the  cxperi- 


YELLOW  FEVEB.  357 

cstimato  of  the  relation  between  these  various  circnmstanoes 
and  the  development  and  spread  of  the  disease^  yet  their 
great  significance  for  the  pathogenesis  cannot  really  be 
doubted. 

Among  the  pecnliarities  of  distribution  which  show  the 
dependence  of  yellow  fever  upon  locality^  the  first  to  arrest 
the  attention  is  the  association  of  the  disease^  not  perhaps 
exclusively^  yet  to  a  very  great  extent^  with  sea-coasts  and  the 
shores  of  great  navigable  rivers. 

"There  is  a  primary  fact,"  says  Bernard  (p.  i8),  "that  ought  to 
strike  ns,  if  only  firom  its  oonstancy,  viz.  that  it  is  always  in  the  terri- 
tories washed  by  the  sea,  and  never  in  the  interior  of  a  country  that 
we  can  detect  the  presence  of  this  scourge  ;*'  and  if  that  declaration 
goes  somewhat  too  hx,  yet  it  expresses  the  general  conviction  that  has 
been  forced  upon  all  observers.  This  local  limitation  of  the  foci  of 
sickness,  which  Drake  (ii,  i88),  Zimpel,  Faget  (p.  68),  Hume  (YII,  p. 
145),  and  others  have  already  called  attention  to,  is  most  marked  on 
the  continent  of  North  America.  Among  all  the  epidemics  that  have 
ragod  on  that  great  region  of  the  globe  up  to  the  year  1873,  only  two 
(Washington  1835,  and  Woodville,  Miss.,  1844)  have  occurred  at  places 
remote  from  great  river-basins ;  and  even  these  were  only  a  few  miles 
diBtant  (nine  to  twelve  English).  It  was  only  in  the  great  epidemics  of 
1873  ^i^d  1878  that  the  disease  penetrated  far  into  the  interior  of 
several  of  the  GuIC  Coast  States,  following  other  routes  than  the 
coui*8e  of  the  great  rivers.  The  difiPusion  of  the  disease  follows  the 
same  laws  in  the  West  Indies,  according  to  Olusholm  (11,  p.  381,  a88), 
Lind  (p.  185),  Moreau  (I,  p.  157),  Bertulus,  Dutroulau,  and  others;  in 
Guiana  according  to  Bhur ;  according  to  Baker,  DoUinger,  Lallemant, 
and  others  in  Brazil  (where  the  sickness  has  travelled  as  far  as  the 
confluence  of  the  Bio  Negro  with  the  Amazon,  or  nearly  1000  kilo- 
metres—630  miles — into  the  interior,  but  always  along  the  shores  of 
that  broad  river) ;  and  according  to  Mellico,  Odle  (p.  83),  Goupilleau, 
and  others  in  Mexico  (where  it  has  visited  inland  places,  but  only 
exceptionally  (Heinemann),  following  the  highways  of  .traffic  to  Cor- 
dova, a  distance  of  100  kilometres  or  62  miles).  Again,  on  the  West 
Coast  of  Africa,  epidemic  yellow  fever  has  always  been  confined  to  points 
on  the  coast ;  isolated  cases,  imported  from  the  coast,  have  indeed  been 
observed  in  Dabon(Gold  Coast)  and  Bakel  (Senegambia),but,as  Sarrou- 
ille  explains  (p.  36),  the  disease  has  never  grown  to  be  epidemic  at 

ments  themselves  were  ill-judged.  In  like  manner,  no  weight  attaches  to  the 
conclusions  upon  the  influence  of  atmospheric  electricity  as  a  disease-factor 
which  Belot;,  Uuf z,  Bertulus,  and  others  have  drawn  from  the  fact  of  an  increase 
in  the  number  of  yellow-fever  cases  at  the  time  of  thunderstorms.  Those  who 
are  fond  of  speculations  of  that  sort  will  flnd  a  summary  of  the  data  relating 
to  them  in  La  Boche  ii>  1 13  if. 


858         GEOGEAPHIOAL  AND   HI8T0EI0AL   PATHOLOGY. 

those  plaoes.  We  find  a  more  considerable  exception  to  the  rule  in  the 
behaviour  of  yellow  fever  in  the  great  epidemics  on  Spanish  soil  during 
the  first  twenty  or  thirty  years  of  this  century ;  on  these  occasions  the 
disease  not  only  penetrated  fax  into  the  interior  of  the  country,  but  it 
even  appeared  in  epidemic  form  at  many  places  remote  from  the  larger 
rivers. 

§  87.    LlKITED  AlTITUDINAL  BaNGE. 

The  influence  of  circumstances  of  locality  upon  the  distri- 
bation  of  yellow  feyer  is  shown^  in  the  second  place^  by  the 
fact  that  the  disease  rages  almost  exclusively  on  the  plains, 
and  does  not  tend  to  spread  at  a  eonsiderahle  elevation, 
except  in  rare  instances  of  unusually  severe  epidemics. 

On  the  continent  of  North  America  we  find  the  limit  of  altitude  of 
the  disease  to  be  from  100  to  200  metres,  or  350  to  700  feet  (Memphis, 
HoUy  Springs,  and  other  places  in  the  Mississippi  valley).*  In  Cuba 
the  hilly  country  in  the  interior  has  completely  escaped  hitherto 
(Belot),  and  in  San  Domingo,  Tobago,  Sta.  Lucia,  Dominica,  and  other 
of  the  smaller  Antilles,  the  disease  has  rarely  been  seen  at  a  height 
above  300  metres  (700  feet).  Two  elevated  points  form  an  exception  to 
this,  the  one  being  Gamp  Jacob  in  Guadeloupe,'  at  a  height  of  550 
metres  (1800  feet),  and  the  other  Newcastle  in  Jamaica,  at  a  height  of 
1 300  metres  (4000  feet),'  the  highest  point  to  which  yellow  fever  has  ever 
yet  attained ;  but  at  each  of  the  places  the  disease  has  been  epidemic 
only  once  or  twice  altogether.  On  the  East  Coast  of  Mexico,  again,  the 
disease  rises  to  a  height  of  800  to  900  metres  (2500  to  3000  feet),  as, 
for  instance,  at  Cordova;  while  places  above  1000  metres  in  height 
(3500  feet),  such  as  Orizaba,  Xalappa,  and  Pnebla  have  hitherto  escaped 
the  sickness.*  In  GKiiana  and  Venezuela  the  disease  has  always  been 
confined  to  the  coast  belt;  so  that,  as  Zimpel  (p.  78)  remarks,  one  has 
only  to  take  a  short  ride  up  country  from  Caracas  to  leave  yellow-fever 
regions  behind.  Honda,  near  Bogota,  at  an  elevation  of  some  200 
metres  (600  feet),  as  well  as  the  whole  of  the  plateau,  has  never  been 
visited  by  the  sickness,  so  far  as  we  can  tell  from  the  data  before  us. 
In  the  interior  of  Brazil  yellow  fever  must  have  been  observed  at  least 
as  fjBur  up  as  700  metres  (2300  feet),  but  there  has  never  been  an  epi- 
demic of  it  at  Petropolis,  which  stands  at  a  height  of  about  1000 
metres  (3500  feet),  and  at  a  distance  from  Bio  of  some  five  kilometres 
(three  miles),  notwithstanding  the  constant  traffic  with  the  capital 

^  Drake  ii,  188,  Dowler. 

3  Bellarin,  p.  186,  Carpentin,  p.  47,  Griffon  du  Bellay,  p.  208. 
'  Report  in  the  '  British  Army  Reports,'  1867,  ix,  p.  226. 
*  Bouffier,  p.  526,  Qonin,  p.  404,  Schmidtlein,  p.  51,  Heinemann  (I),  p.  lOi 
(II),  p.  156,  Jonrdanety  p.  208. 
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and  the  fiequent  importation  of  yellow-ferer  oases.  Farther,  Con- 
stan^ia  and  San  Paulo,  situated  at  about  the  same  height,  have  always 
escaped  as  yet.^  In  Spain  the  fever  has  attained  an  elevation  of  300 
metres  (1000  feet),  at  the  time  when  it  was  most  widely  prevalent  in 
Andalusia;  the  occorrence  of  the  disease  in  1878  at  Madrid  (675  metres 
or  aooo  feet  in  height)  is  a  &ct  that  stands  by  itself  in  the  Spanish 
annals,  and  it  was  moreover  an  epidemic  that  was  limited  to  fifty 
cases,  of  which  thirty  were  fataL 

We  cannot  forget^  at  the  outset^  that  the  relative  exemp- 
tion of  lofty  regions  from  yellow  fever,  depends  in  part  upon 
the  kind  of  climate  which  they  owe  to  their  elevation,  t.  e. 
upon  their  relatively  low  temperature.  But  one  or  two  con- 
siderations will  convince  us  that  this  is  not  the  only  factor^ 
nor  even  the  principal  one.  In  the  first  place  the  disease 
stops  short  at  many  points  of  the  West  Indies  where  the 
climate  is  still  in  the  highest  degree  tropical ;  and  that  is 
true  also  of  the  town  of  Honda^  whose  temperature  (28^52  C. 
or  84°  Fahr.)  is  scarcely  exceeded  by  any  other  place  in 
Central  America.  On  the  other  hand,  there  have  been  epi- 
demics in  cool  weather  at  very  considerable  altitudes,  as,  for 
example,  at  Newcastle  in  Jamaica.  I  am  rather  inclined  to 
think  that  the  determining  circumstances  here  are  essentially 
the  same  as,  or  allied  to,  those  that  oppose. the  spread  of  the 
disease  into  the  interior  and  to  points  remote  from  such 
water-ways  as  are  large  enough  for  ship  traffic ;  and  other 
obstacles  would  appear  to  be  surmounted  only  exceptionally 
and  under  circumstances  unusually  favorable  to  the  diffusion 
of  the  disease. 

§  88.  An  Urban  Disease. 

Another  limitation  to  the  area  of  yellow  fever  as  an 
epidemic  may  be  observed  in  the  fact  of  its  occurring 
almost  solely  in  places  with  a  crowded  population;  almost 
exclusively  therefore  in  tovms,  and  particularly  in  populous 
towns.  On  the  other  hand,  country  districts,  even  those  in 
the  immediate  neighbourhood  of  towns,  begin  to  be  exempted 
so  soon  as  they  present  the  topographical  and  social  condi- 
tions of  the  open  country. 

^  Bey,  p.  285,  Lallomant,  p.  13»  McKinlaj,  p.  269. 
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"  Yellow  fever,**  says  Drake  (ii,  i88), ''  ia  essentiaUy  a  disease  of  towns 
large  and  small;  the  country  people,  even  within  a  few  miles  of  a 
town  stricken  with  the  disease,  have  nothing  to  fear  from  it  so  long  as 
they  keep  outside  of  the  sphere  of  the  epidemic.  The  outbreak  of  a 
yellow-feyer  epidemic  in  a  country  district  is  an  unheard  of  thing, 
although  it  has  now  and  then  happened  that  a  few  people  living  in  the 
country  near  an  infected  town  have  fallen  sick  of  the  fever."  La  Boche 
(n,  335)  speaks  to  the  same  effect :  "  In  the  country  the  disease  never 
occurs,  however  constant  and  intimate  the  intercourse  may  be  with  the 
infected  place.  None  are  there  affected  but  those  who  have  taken  the 
disease  in  the  latter;  and  neither  they  nor  such  patients  as  are  brought 
there  from  the  city  communicate  the  infection  to  anyone  around  them 
.  .  .  On  this  subject  the  testimony  of  the  profession  is  almost 
unanimous.'*  The  statements  of  observers  from  all  parts  of  the  yellow- 
fever  zone  bear  out  this  last  declaration  most  completely.  The  asser- 
tion may  not  hold  good  in  its  full  extent ;  for  example,  yellow  fever 
became  prevalent  in  the  epidemic  of  1800  in  a  few  villages  and  farms  in 
the  neighbourhood  of  Seville  and  Xeres,^  in  that  of  1795  at  two  places 
in  the  neighbourhood  of  Newhaven  (Gonn.),^  in  1839  in  a  circuit  of 
some  three  miles  around  Mobile,'  in  1853  at  several  villages  and  farms 
in  Louisiana,  Mississippi,  and  Alabama^  as  well  as  in  Texas  in  1859,^ 
and  in  1867  at  two  country  estates  in  the  neighbourhood  of  Pensacola.^ 
But  all  these  occurrences,  as  well  as  some  of  the  same  kind  in  Mexico,* 
took  place  at  a  time  of  very  widely  spread  and  severe  epidemics,  and  the 
diffusion  of  the  disease  in  the  country  remained  for  the  most  part 
strictly  limited  to  the  localities  in  question. 


§  89.  Haunts  the  Low  and  Filthy  Quaetbks  op 

Sbapoets. 

The  more  closely  one  inquires  into  the  particulars  of 
yellow  fever,  the  smaller  do  the  circles  appear  to  be  within 
which  it  has  been  prevalent  at  the  various  points  of  the 
yellow- fever  zone ;  and  these  boundaries  in  space  are  drawn 
still  closer,  or  the  foci  of  the  disease  contract  still  farther, 
when  we  follow  the  malady  into  its  several  seats.  In  almost  all 
the  places  where  yellow  fever  has  been  prevalent  hitherto — 
equally  the  indigenous  fever  and  the  imported — there  are 
certain  points  from  which  the  epidemic  has  always  started ; 
and  those  points  are  found  to  be,  in  seaports,  the  immediate 

^  Ferrari,  Sonorampe.  '  Monson,  p.  177. 

*  Lewis  (I),  p.  289.  *  Dowler. 

*  <PhiIad.  Hed.  and  Surg.  Reporter,'  1868,  p.  228. 

*  Heinemaui  (II),  p.  158. 
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neighbourliood  of  the  harbour  and  the  wharves^  and^  gene- 
rally speakings  the  filthy  quarters  of  the  toton,  the  centres  of 
poverty,  misery  and  vice,  with  their  narrow  and  foul- 
smelling  streets,  their  tenements  densely  crowded  from 
cellar  to  garret,  their  taverns,  dancing  saloons,  and  lodging- 
houses.  It  is  after  the  epidemic  has  come  to  a  head  in 
those  purlieus,  that  it  begins  to  spread,  always  in  the  first 
instance  into  the  immediate  neighbourhood ;  but  not  unfre- 
quently  it  remains  confined  to  them,  and  the  other  parts  of 
the  town  some  distance  off,  and  better  situated  hygienically, 
may  be  little  troubled  by  the  sickness  or  not  at  all. 

"  The  places  where  the  causes  of  the  disease  principally  prevail,*' 
says  Bone  (p.  12),  in  speaking  of  his  West  Indian  experiences,  "  are  the 
vicinity  of  fool  drains,  the  banks  and  channels  of  rivet's  which  are  diy 
at  certain  periods,  the  leeward  openings  of  gullies,  and  crowded  and 
ill-ventilated  rooms  and  ships  with  fool  holds;"  and  this  statement 
is  completely  confirmed  in  the  accounts  of  the  local  conditions  under 
which  yellow  fever  has  been  prevalent  in  Havana,'  Bridgetown 
(Barbadoes),^  St.  John  (Antigua),*  Montserrat,^  the  ports  of  San 
Domingo'  and  Martinique,*  in  Oastrie  (Sta.  Lucia),^  Port  Royal  and 
Kingston  (Jamaica),^  Roseau  (Dominica),'  Spanish  Town  (Trinidad),'^ 
Nassau  (Bahamas),^'  and  in  Bermuda.'^  In  Georgetown  (British 
Guiana)  yellow  fever  has  hitherto  been  limited  as  an  epidemic  to  the 
filthy  streets  on  the  Demerara  river,  the  scenes  of  poverty  and  misery  ;** 
and  the  same  conditions  confront  us  not  less  strikingly  in  almost  all 
the  towns  of  North  America  lying  within  the  zone  of  yellow  fever. 
"  We  find,"  says  Bancroft  (p.  227),  "  that  in  New  York,  Philadelphia, 
Baltimore,  Norfolk,  and  Charleston  this  fever  always  begins  and  often 
oontinues  exclusively  in  the  low  streets  immediately  adjoining  to  the 
harbours  and  wharves  of  these  towns,  except  in  the  case  of  some 
individuals,  who,  after  having  imbibed  the  noxious  exhalations  of  the 

*  Barton,  p.  369,  Bclot. 

*  Williamson,  'Med.  Observ.  relat.  to  the  West  India  Islands,'  Edin.,  1867,  i, 
27.     Ralph,  pp.  55,  60. 

'  Masgrave,  Furlong  (I),  p.  290. 

*  Dyatt,  *  Med.-Chir.  llev.  and  Joum.,'  iv,  p.  1003. 

*  Desportes,  I,  p.  51,  Gilbert,  pp.  18,  19,  Bally  (I),  p.  347. 
^  Savardsy,  p.  174,  Leblond,  p  134,  Chisholm  (II),  78. 

7  Evans,  p.  6,  Levacher,  p.  68. 

^  Hanter  (I),  p.  13,  Jackson  (II),  Miller  (II),  Belcher,  p.  247. 

»  Imray  (I),  p.  78,  (II),  p.  319- 
"^  McCabe,  p.  536. 

"  •  Brit.  Army  Reports,'  1864,  vi,  255.  la  Smart. 

"  Chisholm  Ql),  acq,  Prott,  p.  209,  Blair  (I),  p.  ^s,  account  in  the  *  Lancet, 
1867,  U»  aoo^  <  BiU.  Army  Report^*'  1868,  x,  69. 
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low  streets  in  qnestion,  by  residence  or  employment  in  or  near  them» 
happen  to  fall  sick  in  other  sitnations."     For  New  York  this  state- 
ment is  confirmed  by  Seaman  (pp.  5, 34),  Hardie  (I,  pp.  8,  28 ;  II,  pp.  2, 
16),  Millei*  (I,  p.  99),  Pascalis  (III,  p.  251),  Watts  (p.  302),  Townsend 
(I,  p.  Ill),  Addoms  (p.  7),  and  various  others;  the  disease  in  that  city 
has  been  limited  mostly  to  the  old  and  new  slips.  Pearl  Street,  Front 
Street,  Water  Street,  and  the  surrounding  quarter.    For  Philadelphia 
we  have  the  evidence  of  La  Boche  (i,  46  ff;  ii,  325,  362,  369)  that  the 
disease  has  always  occurred  in  the  first  instance  in  the  quarter  of  the 
city  situated  on  the  Delaware,  and  that  it  has  not  unfrequently  been 
confined  to  that,  or  has  appeared  at  the  western  and  richer  end  of  the 
city  only  in  those  streets  which  may  be  classed  with  the  harbour 
quarter  as  regards  overcrowding,  dirt,  and  such  like.    In  Baltimore 
the  disease  in  every  epidemic  has  first  appeared  on  Fell's  Point,  a  low- 
lying,  damp,  and  filthy  part  of  the  harbour  quarter,  and  it  has  never 
spread  from  thence  except  along  the  narrow  dirty  streets  nearest  to  the 
shore,  and  has  always  stopped  short  of  the  high-lying  west  end  of  the 
city.    We  have  this  on  the  authority  of  Revere  (pp.  220,  237), '  Letters 
and  Documents,*  &c.  (pp.  15,  34),  Potter  (p.   21),  Davidge  (p.  66), 
Bush  (p.  24),  Moores,  Valentin  (II,  p.  71),  and  others.    In  Norfolk 
(Ya.)  and   Portsmouth  (New   Hamp.)  it   was  likewise  the  densely 
tenanted  filthy  streets  near  the  harbour  that  were  always  attacked,  as 
we  leam  from  Taylor  (p.   150),  Selden  (I,  p.  331),  Archer  (p.   61), 
Bamsay  (III,  p.   154),  and  from  Bryant,  who  says  (p.   295),  after 
describing  the  localities :  "  Tbe  wonder  is  not  that  the  pestilence  pre- 
vailed, but  that  it  has  not  annually  swept  the  city,  from  the  time  these 
conditions  began  to  exist."    As  regards  Charleston,  we  have  it  from 
Shecut  (p.  100),  Bamsay  (I,  p.  26),  Dickson  (II,  p.  265),  Lewis,  Hume 
(*  Oharlest.  Med.  Joum.,'  1850,  p.  29),  Porter  (*  Amer.  Joum.  of  Med. 
Sc.,*  1854,  Oct.,  p.  342),  and  from  the  report  on  the  epidemic  of  1858, 
which  all  the  physicians  of  the  place  agreed  to,  that  the  districts  in- 
fested by  yellow  fever  had  increased  just  in  proportion  as  the  negligent 
public  hygiene  has  permitted  larger  and  larger  quantities  of  refuse 
from  the  upper  parts  of  the  city  to  accumulate  in  the  low-lying  quarters. 
From  New  Orleans  there  come  similar  accounts  by  Ohabert  (p.  1 7,  23), 
Lemoine,  Gerardin  (p.  24),  Thomas  (I,  p.  112;  II,  p.  59),  Dowler  (p. 
42),  and  others ;  Barton  (p.  348  ff.)  calls  attention  to  the  fact  that  in 
the  fourth  district,  whose  sanitation  was  the  most  neglected,  7248  out 
of  a  population  of  15,310,  or  nearly  50  per  cent.,  sickened  of  yellow 
fever  in  the  severe  epidemic  of  1858,  or  twice  as  many  as  in  any  other 
district  of  the  city ;  and  Fenner  gives  it  as  his  conviction  (*  Southern 
Joum.  of  Med.,'  1866,  May)  that  the  exemption  from  yellow  fever  which 
New  Orleans  enjoyed  at  the  time  of  the  occupation  by  the  Federal 
army  (during  the  secession  of  the  Southern  States)  is  not  to  be  ascribed 
to  the  blockade,  which  was  often  broken,  but  to  the  **  despotically  " 
conducted  improvements  in  public  sanitation.    Events  in  Natchez  have 
turned  out  in  much  the  same  way,  according  to  Merrill  (III,  p.  217)^ 
Cartwright  (I),  and  Monetto  (II,  p.  75);   in  Memphis,  according  to 
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Drake  (il,  p.   383)  and  Malloj  (p.  343) ;   in  Yicksburg,  according  to 
Monette  (III,  p.  no)  and  Macgruder  (p.  690) ;  in  Mobile,  according  to 
Lewis  (II,  p.  287),  Drake  (ii,  p.  317,  319),  and  others ;  in  St.  Augustine, 
according  to  Strobel  (p.  151)  and  Monette  (II,  p.  133) ;  in  Savannah, 
according  to  Piirth  (p.  13),  Waring  (p.  11),  Posey,  and  WoodhuU  (p. 
23) ;  Hill  (p.  86),  in  Wilmington ;  Warren  (II,  p.  136),  Wheaten  (p.  333), 
Holt,  Cain,  Channing,  and  others,  in  Boston,  Providence,  and  other 
towns  of  New  England.    Precisely  the  same  circumstances  meet  us  in 
the  fever-stricken  ports  of  Brazil,'  Monte  Yideo,  and  Buenos  Ayres,^  as 
well  as  in  the  epidemics  that  have  occurred  on  Spanish,^  Portuguese,  or 
Italian  soil.    In  Gadiz^  the  chief  seat  of  the  disease  was  always  in  the 
narrow,  dark,  filthy,  and  foul-smelling  streets  of  the  densely  populated 
and  poor  Santa  Maria  quai'ter.    It  was  the  same  in  Gibraltar,'  and  in 
Seville,  where,  as  we  are  told  by  Berthc,^  the  mortality  in  the  epidemic  of 
1800  was  about  5  per  cent,  in  the  clean  and  well-ventilated  streets,  but 
from  33  to  50  per  cent,  in  the  low-lying,  damp,  and  filthy  streets.    For 
Malaga,^  Xeres,^  Barcelona,^  and  other  towns  we  have  similar  accounts. 
Of  the  epidemic  at  Lisbon  in  1723,  we  are  told  by  Bancroft  (I,  p.  436),^ 
"  The  fever  is  very  contagious  in  the  lower  parts  of  the  city,  going 
generally  through  a  family,  and  very  few  families  escaping  it,  especially 
in  the  close,  narrow  streets ;  the  high  parts  are  much  freer  than  the 
low  parts."    And  Lyons  (p.  7)  says  of  the  epidemic  there  in  1875,  "  All 
the  parts  of  the  city  largely  attacked  by  the  epidemic  present  in  com- 
mon certain  conditions  of  insalubrity ;   defective  water  supply,  total 
absence  of,  or   more  commonly  extremely  deficient  sewerage,  total 
absence  of  or  incompleteness  of  house-drains  and  privies,  and  a  conse- 
quently unclean  state  of  the  streets,  badly  constructed  dwellings,  &c.*' 
In  Leghorn  the  epidemic  broke  out  in  certain  narrow  and  filthy  streets, 
and  it  did  not  spread  beyond  the  surrounding  quai'ter,  inhabited  by  the 
proletariat  and  neglected  in  its  hygiene." 


§  90.  Epidemics  on  Board  Ship. 

An  interesting  corollary  to  the  circumstances  here  spoken 
of,  and  a  fact  of  especial  significance  for  the  etiology,  is  fur- 
nished by  the  epidemic  prevalence  of  yellow  fever  on  hoard 

*  McKinlay,  pp.  260,  345,  Lallemant,  p.  SS»  Dupont,  p.  32,  licy,  p.  281. 
^  HiroD,  Scrivener  (I  and  11),  Morier,  Lesson. 

^  O'Halloran,  p.  179. 

*  Fellowcs,  p.  33,  Berthe,  p.  52,  Arejula  (I),  p.  341,  Doughty,  p.  180. 
^  Bancroft,  p.  473,  Humphrey,  p.  177,  Amiel,  p.  263. 

^  P.  162  ;  see  also  Puriset  et  Mazet,  p.  20. 
7  F'ellowcs,  pp.  158,  166,  O'Halloran,  p.  179. 
^  O'Ualloran,  p.  141. 
'■^  Id.,  6,  Rochoux,  p.  86. 
10  Palloni,  p.  37,  Lacosto,  p.  43. 
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fAif.  TW«e  ftkip  epidemicSy  of  v^bick  a  Is;^  gg^brr  ksre 
l>e«»  ^AmffTTfA}  fb>v  the  sieps  in  the  c?%3  and  epidemic 
^0rArfswwi>€0s  ^A  tlk&  diseaae  as  if  in  a  tabieis— en  a  szaall 
•eafe^  ladMady  bat  jn^  on  tltat  acojtmt  the  more  easr  to 
tmrrtgj  a&d  v>  aoaljite  in  the  details.  The  epadoucs  oa 
UiOirl  chip  aft>rd  proof  that  the  spv^ead  of  the  disease  is 
at/noiot^lj  hidisrpeiidenx  of  influences  of  the  sofl ;  ther  nepre- 
IN»^  f/^  of  diiKaiie  within  which  the  mah^y  shows  a  pre- 
femiGni/ji^^  a«  on  shore;,  for  crowded^  fikhj,  iO-rentilased  holds, 
wA  onfrf^qoiGmtlj  clinging*  to  them  exclnsiTelr,  while  its 
eoottnaaoee  on  board  ship  is  fcmnd  to  depend  on  the  tempe- 
nfUtXTH  of  this;  air  jnst  as  on  land.  Sometimes  it  has  been 
onljr  fjfM>  csAfm^  (me  deck,  or  one  side  of  the  ship  in  which 
tba  dineame  chieflj  raged,  afterwards  spreading  to  other 
quart^mi  sm  well,  and,  under  certain  circumstances,  even  orer 
tb^  whfAe  sbip.^  It  is  a  noteworthy  circumstance,  and  one 
iAten  olmffrred  fas  at  Southampton  in  1866  and  1S67),  that 
tho  fA&cem  and  passengers  of  ships  arriring  with  yeUow 
fever  at  European  ports  had  usually  escaped  altogether 
during  tho  voyage,  the  cases  of  sickness  having  occurred 
am/zug  the  sailors  only. 

''  Nowhere  more  clearly  than  in  the  life  of  merchant 
seamen,"  says  Lallemant  (p.  29),  ^^do  we  discover  how 
essential  in  the  last  resort  is  filth  as  a  cause  of  those  attacks 
[of  yellow  fever]  ;'*  and  for  proof  he  appeals  to  the  spread- 
ing of  the  disease  on  lx)ard  the  filthy  Finnish  and  Swedish 
vessels  whenever  these  became  infected. 

It  often  happens  that  yellow  fever  shows  itself  first  on 
iKmrd  one  or  more  ships  lying  in  a  port  or  roadstead  of  the 
yellow-fever  zone,  and  does  not  become  epidemic  in  the  port 
itself  until  later;  at  other  times  it  remains  limited  to  the 
ships,  without  obtaining  an  epidemic  footing  on  shore  at  all. 
In  many  [cases  it  dies  out — and  this  is  especially  apt  to 
happen  if  the  disease  had  been  present  on  board  in  isolated 

1  800  Ilonppe,  p.  6S,  Hrjion  (II),  p.  181,  Smith  (VII).  An  excellent  sum- 
niRry  of  the  obiervRtioDS  apon  yellow  fever  made  in  the  English  navy  during 
recent  yeurt  ii  given  by  Friedel  ('  Die  Krankhciten  in  der  Marine,  nach  den 
'*  lUiTparU  of  the  Health  of  the  Royal  Navy/' '  Berlin,  1866,  pp.  102,  190,  208, 
J 1 8,  J46). 

s  800  FerguMon  (IV),  p.  142,  Wilion  (I),  p.  158,  Pellarin,  p.  188,  Ricque, 
VontrOm. 
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cases  only — as  soon  as  the  vessel  leaves  the  port  and  gains, 
the  open  sea  ;^  while^  in  other  cases^  it  continues  as  long  as 
the  ship's  course  is  in  low  latitudes.  Under  these  circum- 
stanceS;  it  has  often  been  observed  that  the  disease  haa 
undergone  a  remission  or  even  died  out  altogether  when  the 
ship  has  reached  higher  latitudes^  and  that  it  has  been 
lighted  up  afresh  as  soon  as  she  has  come  again  into  warmer 
regions.  Under  such  conditions  yellow  fever  has  been 
enabled  to  continue  on  board  ship  for  weeks  and  even 
months.*  We  shall  afterwards  see  how  prominent  a  part  in 
the  epidemic  history  of  the  disease  such  infected  ships  play- 


§91.  Geological  Chabactebs  of  the  Soil  of  no  Accoxjkt» 

The  last  important  point  in  the  inquiry  before  us  is  the 
question  as  to  the  influence  that  conditions  of  soil  appear  to 
have  upon  the  production  and  diffusion  of  yellow  fever. 
Whether  the  kind  of  rock  has  any  significance  in  this  respect 
cannot  be  settled  offhand^  in  the  absence  of  all  exact 
inquiries  directed  to  the  point  j  this  much,  however,  is 
certain,  that  the  disease  has  become  epidemic  on  the  most 
various  geological  formations. 

Wilson  Q  Memoirs/  pp.  89,  137)  has  pointed  out  that  yellow  fever,  in 
its  epidemic  occurrence  in  the  West  Indies,  appears  to  haye  been 
mostly  associated  with  a  chalk  soil  (belonging  to  the  secondary  forma- 
tion), and  he  instances  the  prevalence  of  the  disease  in  Jamaica, 
Trinidad,  Martinique,  Guadeloupe,  San  Domingo,  and  Barbadoes. 
But  the  disease  has  been  observed  not  less  frequently  upon  volcanic 
soil  in  St.  Kitts,  Guadeloupe,  Dominica,  Sta.  Lucia,  and  Grenada.  It 
prevails  over  a  wide  extent  of  the  alluvial  soil  of  Mexico,  Brazil,  Peru, 
and  Guiana,  and  not  less  upon  the  diluvium  and  the  tertiary  forma- 
tions^ which  extend  from  Texas  along  the  southern  and  eastern  coasts  of 

'  Trotter  (I),  p.  358,  Gillespie  (I),  p.  12,  Morgan  (I),  p.  9. 

'  Oillespie  (I),  pp.  48,  53,  Anderson  (I),  p.  21,  Doughty,  p.  16,  Caillot, 
p.  199,  Keraudren  (I),  p.  18,  Morean  (I),  p.  122,  Lallemant,  p.  115,  Yander- 
poel,  'New  York  Med.  Record,'  1872,  Dec.,  p.  82. 

'  Dowler  points  oat  that  in  the  great  epidemic  of  1853  the  disease  was  exten- 
sively prevalent  on  the  high  plateau  with  a  diluvial  soil  which  extends,  under 
the  name  of  the  Bloifi^  hem  L«k«  Pontchartrin,  a  long  way  np  between  the 
Mississippi  and  Pwol  lifW-  •■  Man  previously  thonght  to  be  exempt 

from  yellow  fevir.  '"■e  occurred  also  npon  the 
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the  United  States  «§  fkr  at  Kew  Jenej.  When  the  ilianif  hvofa  ooi 
in  Bpam,  it  waa  repcatedlj  epidemic  upon  chalk  soil  (in  the  MSkf 
^xmx&rj  of  Cttdiz;,  and  upon  Juraatic  limestone  (Yalcnaa,  GSsalinr, 
ice.),  ttid  even  the  oldeat  formations  (granite  and  tnuitioB  vocb) 
haire  wA  been  exempt,  in  the  outbreaka  of  yellow  Cerer  on  the  caaat  of 
Sierra  Leone  and  of  Kew  Eogland. 


§  92.  Malabioub  CoHDinoHB  OF    Soil  abb    Ibbelbtaitt  iob 

Tbllow  Feteb. 

It  has  always  been  a  subject  of  special  interest  to  find 
ont  how  far,  if  in  any  degree,  yellow  fever  depends  for  its 
development  and  diffusion  upon  physical  characters  of  tlie 
soil,  upon  the  porosity,  and  saturation,  and  the  amount  of 
organic  matters  eorUained  therein  ;  how  far  the  disease^  in  this 
respect,  is  allied  to  the  malarial  diseases.  The  inquiries 
directed  to  this  point  were  for  a  long  time  vitiated  by  an 
error  to  which  we  have  several  times  adverted  in  the  course 
of  these  investigations;  many  observers  have  confounded 
yellow  fever  with  malarial  fever  from  the  pathological  point 
of  view,  and  that  is  the  chief  reason  why  yellow  fever  has 
been  pronounced  to  be  a  disease  of  the  soil  or  a  swamp  disease, 
and  has  been  ranged  alongside  the  malarial  fevers  in  its 
causation.  It  is  only  the  experiences  of  the  most  recent 
times  that  have  introduced  a  more  rational  conception  of  the 
problem  and  have  effected  a  disentanglement  that  was  much 
wanted ;  so  that  the  number  of  those  who  at  the  present 
day  adhere  to  the  malarial  theory  of  yellow  fever — ^its  ad- 
herents were  chiefly  found  among  American  and  English 
physicians — appears  to  bo  reduced  to  a  very  small  figure, 
and  the  doctrine  that  yellow  fever  is  dependent  to  some  extent 
for  its  origin  upon  influences  of  the  soil  has  been  brought 
within  proper  limits. 

Among  the  Lesser  Antilles  it  is  precisely  those  which,  by  reason  of 
the  conditions  of  their  soil  and  especially  of  its  swampy  character, 
have  been  the  principal  seats  of  endemic  malaria,  that  have  been  the 
least  visited  by  yellow  fever;  whereas  other  islands,  whose  dry  and 
rocky  soil  has  prevented  the  endemic  prevalence  of  malaria,  have  been 

tertiary  loiU  of  Lonbiana  and  MiMigsippi  States  at  an  elevation  of  100  metrca 
<33o  feet)  and  npwardf. 
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by  far  the  most  frequent  scenes  of  yellow-fever  epidemics.  Fergusson, 
one  of  the  best  writers  upon  yellow  fever,  observes  :' — "  In  the  West 
Indies  there  are  regions  with  as  dry  a  soil  and  as  free  from  swamp  as 
are  to  be  foand  anywhere  on  the  globe;  let  ns  seek  out  the  most 
favourable  spots  among  them  and  send  European  troops  there,  and 
provided  the  place  be  on  the  coast,  they  will  be  decimated  by  yellow 
fever  as  surely  as  if  we  had  sent  them  to  Demerara  or  to  any  other 
of  the  most  swampy  places  in  the  world.**  The  same  opinion  has  been 
expressed  by  Imray,'  Anderson,'  McLean  (p.  25),  Wilson  (pp.  99,  129), 
and  others  with  reference  to  Barbadoes  (to  which  Fergusson  had 
specially  referred),  St.  Kitts,  St.  Yincent,  Montserrat,  and  certain  dry 
yellow-fever  localities  of  San  Domingo.  From  another  quarter, 
Stewart  (p.  186)  in  his  report  upon  the  yellow-fever  epidemic  of  1793- 
95  in  Grenada,  declares  that  the  disease  spared  entirely  just  those 
places  where  malarial  fevers  prevail  most.  McCabe  (p.  535)  observes 
that  yellow  fever  is  comparatively  rare  on  Trinidad,^  one  of  the  most 
marshy  islands  of  the  West  Indies,  and  has  been  observed  to  be  always 
confined  to  a  few  points,  especially  Port  of  Spain.  Moreau'  points  out 
that  the  yellow-fever  epidemics  which  were  known  to  have  occurred  in 
Martinique  up  to  1820  had  affected  the  two  ports  of  St.  Pierre  and 
Fort  Boyal  almost  exclusively,  while  many  places  situated  in  the 
midst  of  swamps,  some  of  them  in  the  interior  and  some  of  them  on  the 
coast  (for  example,  Port  Marie  in  the  south  of  the  island),  had  escaped, 
the  same  being  true  of  all  subsequent  epidemics.  The  disease  has 
never  occurred  in  the  notorious  swamp  districts  of  the  interior  of 
Guiana  ;*  and  it  would  not  be  fair  to  attribute  its  endemic  prevalence  in 
Yera  Cruz  to  marshy  influences,  for  Jourdanet  (p.  184),  Grouillebois 
(p.  430),  and  others  are  unanimous  in  saying  that  the  town  suffers 
from  malaria  much  less  than  the  T6jeria,  which  is  surrounded  by 
marshes  and  is  yet  very  rarely  visited  by  yellow  fever.  "The 
Mexican  coast,"  says  Heinemann  (II,  p.  157),  speaking  generally, 
**  affords  numerous  proofe  that  yellow  fever  is  absolutely  independent 
of  so-called  malarial  fevers."  The  yellow  fever  of  Charleston  has 
never  extended  to  the  swampy  districts  of  South  Carolina,  nor  has  it 
spread  from  Mobile  over  the  damp  flats  of  Alabama,  or  ffom  Savannah 
over  the  rice-fields  of  Georgia;  and,  whereas  malarial  fevers  have 
decreased  remarkably  in  Charleston  within  recent  years  in  conse- 
quence of  improved  drainage,  yellow  fever  has  continued  up  to 
1 87 1  as  frequent  and  as  malignant  as  before."  Bakel  and  Dabon, 
two    notoriously  malarious  localities,  the  one   in   Senegambia  and 

^  *  Edin.  Med.  and  Sarg.  Joarn.,*  1843,  July,  p.  186. 
2  lb.,  1845,  Oct.,  p.  33a. 
8  'Facts,*  &c.,  p.  16, 

*  Like  British  Guiana  and  Brazil,  Trinidad  has  suffered  much  from  yellow 
fever  since  that  was  written  (181 9). 

*  'Memoire^'  &c^  P*  I57- 

*  Bertalnt/Tn. 

7  Qam  4d.  Anoe./  ii,  577. 
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the  oiher  on  the  Gold  Coast,  have  never  had  an  epidemic  of  yellow 
fever,  although  there  have  been  often  cases  of  the  fever  there, 
imported  along  the  coast  from  Gor6e  and  Grand  Bassam  respectively. 
In  the  epidemics  of  yellow  fever  which  spread  to  a  great  extent  over 
Spanish  soil,  it  was  precisely  the  elevated  and  dry-lying  places  that 
soffered  from  the  sickness,  while  damp  or  marshy  districts  in  their 
neighbourhood  escaped ;  numerous  examples  of  this  might  be  adduced 
from  Gibraltar,  Medina  Sidonia,  Murcia^  Xeres,  and  other  places.^ 

A  decisive  argument  in  the  question  before  us  is  afforded^ 
on  the  one  hand  by  the  fact  that  yellow  fever,  in  contrast  to 
malaria^  is  met  with  properly  in  towns  only^  and  quite 
exceptionally  in  country  districts ;  and,  on  the  other  hand, 
there  is  the  best  argument  of  all  in  the  epidemic  occurrence 
of  yellow  fever  on  board  ship.  Chabert  (p.  21)  and  Wilson 
(p.  89)  are  therefore  right  in  stating  that,  if  yellow  fever 
occur  at  all  in  a  marshy  region,  it  is  not  the  swampy  soil 
but  something  else  pertaining  thereto  that  gives  occasion  to 
the  development  of  the  disease.  At  the  same  time,  it  should 
not  be  supposed  that  the  soil,  or  the  processes  of  decom- 
position occurring  in  it  or  upon  it,  are  altogether  without 
influence  upon  the  production  of  yellow  fever.  Thus,  it  has 
been  often  observed  that  the  breaking-up  or  turning  over  of 
the  soil,  the  excavation  of  canals,  the  laying  out  of  streets, 
embankments,  and  other  such  earthworks,  appear  to  have 
had  something  to  do  not  only  with  the  outbreak  of  the 
disease,  but  also  with  its  diffusion. 

"For  a  century  or  more,"  says  Jourdanct  (p.  180),  "  the  Spaniards 
who  followed  in  the  footsteps  of  the  first  adventurers  to  the  New 
World  do  not  appear  to  have  died  as  the  victims  of  the  vomito  negro. 
It  was  only  after  they  had  increased  in  well-being  by  clearing  and 
cultivating  the  land,  and  had  therein  provided  new  guarantees  for  the 
maintenance  of  their  health,  that  the  yellow  fever  appeared  among 
them,  and  spread  widely  over  the  newly  drained  localities.'*  To  the 
same  effect  is  the  opinion  of  Thomas  ('  Essai/  p.  72),  on  the  outbreak 
and  spread  of  the  disease  in  Cuba  and  San  Domingo.  The  first  epidemic 
of  yellow  fever  at  New  Orleans  occurred,  as  Thomas  (ib.,  p.  70)  remarks, 
at  the  time  when  the  channel  of  the  Carondelet  Canal  was  being  exca- 
vated ;  Barton  points  out  that  many  of  the  subsequent  severe  epidemics 
of  yellow  fever  there  (especially  those  of  1811-17-19.22-33-37.53)  were 
coincident  with  canal  undertakings,  and  that  the  same  fact  was 
observed  at  Francisville  and  other  places  in  Louisiana  in  1827*39-39. 

>  See  Pyni,pp.  31,  134,  Bally  (I),  p.  355,  Ferrari,  p.  370,  Pari§et  ct  Maieli 
p.  75,  Bally,  Francois  et  Pariset,  p.  460. 
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Acooonts  of  the  same  kind  oome  from  Mobile,  Natchez,'  Charleston,' 
New  York,'  Trinidad/  Martiniqae/  Grand  Bassam,  and  other  places, 
several  of  the  observers  pointing  ont  that  the  number  of  cases  of  sick- 
ness and  of  death  frx)m  yellow  fever  reached  its  highest  point  in  the 
neighbourhood  of  the  places  where  the  earthworks  were  being  made, 
and  among  the  labourers  who  were  employed  upon  them. 


§  93.  Natubs  and  Obiqin  or  tsk  Mobbid  Poison. 

For  yellow  fever,  as  for  all  infective  diseases^  a  specific 
and  material  morbid  poison  must  be  assumed.  We  must 
abandon,  as  misdirected,  all  attempts  to  discover  the 
genesis  of  the  disease  in  the  action  of  atmospheric  forces — ^in 
high  temperature,  either  by  itself  or  in  association  with 
extreme  degrees  of  atmospheric  moisture,  great  electrical 
tension  of  the  atmosphere,  and  the  like.  But  while  there 
can  be  little  doubt  as  to  the  material  and  specific  character  of 
the  morbid  poison,  the  precision  hitherto  reached  in  the 
views  about  the  nature  of  the  poison  has  been  just  as  slight 
in  this,  as  in  nearly  all  the  other  infective  diseases. 

It  is  highly  probable,  for  several  reasons  mentioned  above, 
that  the  development  or  multiplication  of  the  yellow-fever 
poison  stands  in  a  certain  causal  connexion  with  processes 
of  decomposition  in  organic  matters ;  and  thus  we  are  con- 
fronted here  with  the  same  question  as  in  malaria  and  all  other 
acute  infectjive  diseases :  whether  namely,  the  disease-produc- 
ing factor  is  to  be  sought  for  among  those  decomposition-pro- 
ducts themselves,  or  in  whatever  sets  the  decomposition 
agoing,  or  in  other  organic  (or  organised)  forms  standing  in 
a  certain  relation  to  the  processes  of  putrefaction. 

Hypotheses  as  to  the  nature  of  the  yellow-fever  poison, 
leaning  sometimes  to  one  side,  sometimes  to  the  other,  have 
exhausted  the  ingenuity  of  the  profession  without  advancing 
our  knowledge  by  a  single  step. 

>  Merrill,  'Philad.  Joam.  of  Med.  and  Phys.  Sc./  1824,  iz,  p.  240,  and  '  Mem- 
phis Med.  Recorder/  i,  87 ;  Barton,  p.  3i7* 

'  Sunons, '  Chariest.  Med.  Journ.,*  1853,  viii,  p.  363 ;  Wragg,  in  La  Kochc,  ii, 

P-  405. 

>  Baylej, '  AoeoanV  &C.,  p.  59. 
«MflO 

•  J  Jan.,  p.  61. 

24, 
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One  of  the  boldest  bjpotliefles  as  to  tlie  septic  Batnre  of  tlie 
-pomm  i^ihatiMA  ham  been  elabanAedhjAjBdtmatdJ  In  his  opinkm 
the  poison  of  jdlov  Cerer  hms  been  engendend  in  the  croivded,  IQtl^, 
nnrentihited  holds  of  shire-ships.  They  were  the  first  sMsns  bj  whid 
the  sidriifss  was  erer  brought  to  the  West  Indies  and  the  w»^l«*^  of 
America.  Althoogh  the  p<Mson  had  not  proved  dangerous  to  the 
negroes  themselTes,  it  clung  to  the  sh^s,  and  had  been  repeatedly  taken 
to  Europe  <m  the  Toyage  back  with  a  cargo  <^  merchandise.  This  riew 
of  the  importation  of  the  disease  by  ships  oonTeying  n^roes  is  aJso- 
i^y^ied  by  him  to  explain  the  more  recent  general  outbreak  of  ydlow 
ferer  in  BraxiL'  Some  obserrers  hare  haaoiTded  the  conjecture  that 
the  ydlow-ferer  poison  is  generated  oot  of  the  putrefaction  of  certain 
marine  animals,  especially  the  madrepores,  which  accumulate  in  large 
quantities  on  the  shores  of  the  West  Indies  and  of  the  Gulf  of  Mexico.* 
The  Tiew  that  the  origin  and  reproduction  of  the  poison  is  specially 
related  to  timber  has  been  particulariy  well  receired.  Ferguason^  waa 
the  first  to  apply  it  to  explain  the  firequent  occurrence  of  the  disease  on 
board  ships,  and  their  tenacity  of  the  poison.  After  him  Bochonx, 
and  more  especially  Wilson,^  pointed  out  that  it  was  just  the  ships 
with  cargoes  of  timber  that  chiefly  became  foci  of  yeUow  ferer ;  and 
Wilson  at  the  same  time  directed  attention  to  the  fact  that,  on  shore 
also,  the  disease  occurred  with  especial  finequency  at  places  where  there 
was  much  decaying  wood,  as  on  wharves,  docks  caissoned  with  wood, 
and  ships'  moorings.  This  view  has  found  supporters  in  Bryson,^ 
Bush,  and  others.  In  other  quarters  special  weight  has  been  laid  on 
certain  cargoes,  particularly  sugar  and  coal  ;^  while  others  again  have 
attributed  the  direct  cause  of  epidemics  on  board  ship  to  the  decompo- 
sition of  the  organic  matters  contained  in  the  bilge- water." 

In  the  most  recent  times,  investigators  have  inclined  more  to  the 
theory  of  a  parasitic  origin  of  the  disease,*  although  no  one  has  yet 
succeeded  in  adducing  a  single  positive  &ct  upon  which  to  base  this 
theory.    It  is  clear  that  the  assumption  of  a  parasitic  origin  for  yellow 

*  'Berne  m^,'  1824,  Nov.,  iv,  227. 
■  lb.,  1850,  July,  ii,  67. 

'  Mfther, '  Relat.  m^.  de  deux  epidemics  de  fidvre  jaune  a  bord  de  la  fregatc 
d'Herminie,  1817-38,'  Ac,  Paris,  1839,  P*  '3'*  Bertulus  (II);  Dupont,  p.  57, 
and  others. 

*  *  Med.-Chir.  Transact./  1.  c. 

*  'Memoirs,'  Ac.,  p.  139  ff. 

*  *  Report,'  &c.,  p.  229. 

7  The  disease  has,  in  fact,  occurred  remarkably  often  in  sugar  ships  and  coal 
ships,  which  are  distinguished  in  general  from  other  merchant  ships  by  want 
of  cleanliness.  See  Townsend,  in  the  '  New  England  Joum.  of  Med.,'  xii,  p.  381 ; 
Buckley,  *  New  York  Joum.  of  Med./  1856,  Sept.;  Melier,  pp.  256,  301. 

"  Archer,  p.  61,  Barrington,  Mac«oun,  p.  325,  Gihhs,  p.  344,  Ricque,  Jewell  (I), 
Hommel,  p.  7,  Schmidtlein,  p.  51. 

*  Pellnrin,  Mdlicr,  Schmidt,  Qaillard,  Gibbs,  Macdonald  in  the '  Statist  Rep.  on 
the  Health  of  the  Brit.  Roy.  Navy,  i860,'  p.  77,  Nott,  Sternberg,  and  others. 
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ferer  is  incompatible  with  the  ^onianeotu  <mgin  of  (he  diaeoie; 
and  it  is  in  tliis  sense  that  Macdonald,  one  of  the  most  deoided 
partisans  of  the  parasitic  theory,  expresses  himself  when  he  says  : 
"  There  is  no  more  proof  of  the  spontaneous  deyelopment  of  a  monad 
than  of  an  elephant ;  the  doctrine  of  the  spontaneous  origin  of  the 
yellow-fever  organism  or  cause,  if  this  premise  be  sound,  ca^  have  no 
foundation  to  satisfy  the  rational  mind." 


§  94.  The  Question  of  Communicability. 

Bat  this  want  of  acquaintance  with  the  nature  of  the 
yellow-fever  poison  does  not  prevent  us  from  obtaining  a 
tolerably  clear  insight  into  the  way  in  which  the  di8e(ue 
spreads ;  including  the  question  whether  the  native  habitat 
of  yellow  fever  extends  as  far  as  the  area  of  its  distribu- 
tion, or  whether  it  is  endemic  at  only  a  few  points  on 
the  globe,  occurring  elsewhere  merely  in  consequence  of 
importation  of  the  morbid  poison ;  and,  in  the  latter  case,  we 
have  to  inquire  by  what  media  and  in  what  ways  that 
importation  takes  place. 

The  question  so  keenly  discussed  a  good  many  years  ago 
as  to  the  communicability  of  yellow  fever  has  been  definitely 
answered  in  the  affirmative  by  the  most  recent  events  in 
Brazil  and  Peru,  at  Lisbon,  Barcelona,  and  elsewhere ;  and 
if  there  are  still  some  differences  of  opinion  among  the 
observers,  it  is  not  now  a  question  whether  communication 
actually  takes  only,  but  only  of  how  it  takes  place.  And 
those  differences  depend  not  so  much  upon  conflicting  facts, 
but  rather  upon  the  significance  ascribed  to  them ;  and  they 
arise  above  all  from  the  futile  endeavours  to  interpret  the 
facts  according  to  our  conventional  and  obscure  notions  of 
^^  contagium'*  and  ^^  miasma."  If  we  are  to  understand  by 
contagion  that  kind  of  spreading  of  a  disease  in  which  we  are 
concerned  with  infection  of  an  individual  by  direct  convey- 
ance of  a  morbid  poison  reproduced  in  a  specifically  diseased 
organism  and  eliminated  therefrom,  then,  for  yellow  fever, 
that  modf"  *^  ^---^•^-oonveyance  has  to  be  at  once  dismissed. 
It  is  a*  'character  of  a  ^^ contagious"  disease 

that  *'  tbe  case  of  yellow  fever,  almost 

ezD]  lition  of  the  coast  or  river  shore 
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and  indeed  among  urban  populations,  that  it  should  occur  only  I 
exceptionally  under  other  circumBtancea  of  locality,  and  that  I 
it  should  almost  entirely  spare  not  only  the  country  popula- 
tion who  are  engaged  in  open  traffic  with  the  infected  place, 
but  the  interior  in  general,  and  that  too  in  spite  of  the  intro- 
duction of  uumeroua  cases  of  the  disease,  especially  amou^  I 
the  large  numbera  of  fugitives  from  the  infected  towns  who  T 
resort  to  tho  country.^     In  very  many  cases,  yellow-fever 
patients  have  been  landed    from  ships  without  the  disease 
being  communicated  round  about,  whether  in  the  hospitals 
or    in    tho  private  dwollinga  into   which    thoy    have    been 
admittod.     Even  tho  moat  intimate  kinds  of  contact,  such  as  I 
tho  healthy  and  the  sick  sleeping  in  one  bed,  tho  attendance 
of    phyaicians    and  nurses   upon  tho  sick,*  the    use  of    tho 
uncloansGd  linen,  clothes,  or  beds  of  yellow  fever  patients,' 
post-mortem  examinations  of  tlioir  bodies,*  and  the  like,  have 
in    no    wise    contributed    to    the    spread    of    the    disease. 
Particular  emphasis  has  boon  laid  in  some  quarters  upon  the  j 
fact  that  specially  designed  exporiments  to  induce  infection  j 
by  the  inunction  or  inoculation  into  the  skin  of  tho  vomit  of 
yellow-fover  patients,  and  by  the  wearing  of  the  linen  and 
clothes  used  by  the  sick  and  saturated  with  their  perspira- 
tion, have  always  yielded  a  negative  result.' 

The  experiences  of  the  frightful  yellow-fever  epidemic  of 
187S  in  North  America  have  proved  highly  instructive  in 
this  respect.  There  is  but  one  opinion  as  to  the  non-con- 
tagiouaness  (In  the  strict  sense)  of  yellow  fovor,  hold  by  those 

'  See  the  eccounta  ot  Lining  and  Itamsaj  (VI)  from  Churleston;  of  Smith 
(IV),  p,  109,  Bayley  (II),  p.  1 16.  and  Millor  from  Now  York  j  of  Rtuh  (I),  p.  132, 
and  Dortio,  p.  no,  from  FhilBilclpliia  ;  of  Bowen  (II),  p.  338,  from  New  Provi- 
dence; of  Cliabcrt,  pp.  11,  97,  Gros  ct  Oiranlin,  p.  7,  and  Tlioma«  (I),  p.  144, 
from  Neiw  Orlrans;  of  Monette  (II),  p.  75,  from  Nitchei;  of  Ooupilleau  tiom    1 
Tompico;  of  ISakur,  Lnltemant,  and  otliurs  from  Brazil;  of  ManCogazzB  from    I 
linenoa  Ajrcs;  of  Boyle,  p.  191,  from  Sierre  Loone;  and  of  Gujoli  (II),  p.  441,   J 
from  Lisbon.  1 

•  See  Clurk  (1),  p.  it,  Leblond,  p.  116,  Potter,  p.  11,  Vanghan  (I),  p.  371, 
Diinlop.  Porttr  (III),  O'llailorim,  p.  loi,  Lacostt',  Farth,  p.  r?.  Scrivener  (I). 
Stiirnberg,  and  other*.  , 

'  ValenUn,  p,  111,  Duv^ze,  p.  itl,  Biroie,  p.  336,  BarritigUin,  p.  310.  J 

*  Devizo,  p.  139,  Oillespie,  '  Obeiirv,,'  Ac.,  p.  69,  Kochuux,  ■  Itochercb,'  iv^.m 
p.  31S.  DoDglity,  p.  49.  ■ 

'  llochoni,  1.  c,  UHveie,  p.  13,  Dapa]-,  Ouyou  aRw  a  statement  by  DouiJot.  fl 
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who  have  published  acconnts  of  that  epidemic  (Stills,  Lynch^ 
Thomas  (VI),  Whittaker,  Woodworth,  Bayley  (IV),  and 
others) ;  the  scientific  commission  appointed  to  inquire  into 
it  have  reported  to  tho  same  effect  ;^  and  that  may  be  said 
also  to  be  the  conclusion  recently  arrived  at  by  Lawson  after 
a  very  thorough  inquiry  into  the  spread  of  the  disease  on  the 
Sierra  Leone  Coast  and  in  the  West  Indies,  both  on  land 
and  on  board  ship.  Lawson's  opinion  is  summed  up  in 
these  words  : — ''  Healthy  persons  going  into  a  locality  where 
the  cause  [of  the  disease]  was  known  to  be  in  a  state  of 
activity  were  very  liable  to  be  attacked,  but  if  they  or  others 
infected  in  such  a  locality  returned  to  a  healthy  one,  they 
went  through  the  fever  there  without  communicating  it; 
there  was  no  evidence  to  show  that  persons  labouring  under 
the  yellow  fever,  or  the  bodies  of  those  who  had  died  of  it, 
gave  off  a  poison  capable  of  exciting  the  disease/'  This 
passage  may  be  taken  to  express  the  most  recent  conviction 
arrived  at  by  the  whole  of  the  medical  world  acquainted  with 
tho  circumstances  in  question. 

But  if  the  question  concerning  the  contagious  character  of 
yellow  fever  is  decisively  answered  in  the  negative,  just  as 
certainly  do  all  the  facts  point  conclusively  to  eommunica' 
hility  of  some  kind.  Setting  aside  certain  of  the  West  India 
Islands,  a  part  of  the  Mexican  Oulf  Coast,  and  the  coast  of 
Sierra  Leone,  we  find  that  at  all  other  places  where  yellow 
fever  has  ever  been  prevalent,  the  outbreak  of  the  epidemic, 
or  even  the  occurrence  of  isolated  cases  of  the  disease,  has 
always  followed  shortly  after  the  arrival  of  ships  from  ports 
where  the  disease  was  known  to  be  epidemically  prevalent  at 
tho  time  of  their  sailing,'  or  which  were  notorious  as  endemic 
foci  of  yellow  fever.'    In  most  cases,  the  ships  have  had  yellow 

*  'New  York  Med.  Record,'  1878,  Nov.,  p.  434. 

'"*  It  may  be  mentioned  here  that  the  carelessness  of  sanitary  authorities  at 
ports  of  arrival  has  played  a  very  disastroos  part  in  tho  history  of  yellow  fever, 
enpecially  in  the  last  century.  The  mischief  hoin^  done,  those  officials  often 
attempted  to  envelop  the  facts  in  obscurity,  and  thereby  to  cover  themselves* 
They  would  bring  forward  evidence  to  show  that  cases  of  yellow  fever  had 
occurred  before  tho  arrival  of  the  infected  ships,  and  so  forth. 

'  "In  the  West  Indies  one  should  never  trust,''  Mys  Friedel  (p.  324),  "the 
rumour  that  there  is  no  yellow  fever.  A  ship  of  war  is  always  a  mine  of  wealth 
to  tb^  ^  *^  flolonifti  ports,  and  they  are  careful  to  keep  silent 

*  4vier  that  occur  from  time  to  time,  so  as  not 
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ferer  on  board  on  their  arrival,  or  have  had  it  on   b< 
during  the  passage  ;  bnt  there  are  also  well  anthonticated 

cases  in  which  sach  an  importation  of  the  disease  has  taken 
place  from  ships  which  had  sailed  from  infected  porta,  bat 
on  board  of  which  no  yellow-fover  sickness  had  occi 
either  among  tho  crew  or  among  the  passengers.' 

Tho  cansal  connexion  between  infected  ships  and  the  oi 
break  of  tho  disease  at  tho  ports  where  they  have  arrivi 
comes  out  still  more  decidedly  in  those  frequently  obsem 
instances  where  the  first  case  of  illness,  sometimes  oven 
whole  aeries  of  cases,  has  originated  on  board  tho  ship  itsi 
among    custom-honse  and    quarantine   officers,  pilots,  ship 
labourers,    and   others,   or  where  the  starting-point  of  tho 
infection  has  arisen  through  indirect  intercourse  with 
infected  ship,  by  means  of  goods,  ballast,  stores,  clothj 
of  tho  crew,  and  tlio  like  unladed  from  it.' 

At   the  present  day,  we  cannot  longer    doubt   that 
instances  of  yellow  fever  in  European  ports,  the  outbreaks 
it  on  tho  coast  of  Senegambia,*  and  in  tho  islands  off 
West  African  coast,  tho  epidemics  of  it  on  the  continent  of 

to  inteirapt  tlie  ahipping'  traffic  and  their  own  liujmera."     Whnt  U  hero 
ahipe  of  war  applies  equallj'  to  incrcliiuit  ghipg,  u  we  niBy  learn  from 
nccoanta;  in  fact,  caeea  of  the  Utter  kinil  are  met  with  more  frvqncntly, 
Bs  tbere  ia  often  a  want  of  a  doe  degree  of  eauUon  on  tbe  part  of  tlio  captain. 

'  Caiea  of  that  sort  have  boon  pablishod  bj  IIolieDberg  froin  New  York,  mad 
by  Jewell  (I)  from  Pliil«delphia,  One  of  the  most  intcTOBtliig  casea  occurred  in 
the  recent  outbreak  of  the  ilUcise  at  Madrid  in  187S.  Amoog  a  force  of  ijjoaa 
to  iS.ooo  troops  retoraing  from  Cuba,  not  a  single  caee  of  jcllow-fever  aiekiuai 
occurred  dther  oo  the  Tojaga  or  Bubscquetitl3r.  The  troops  diEcmbarkcd  at  Son- 
tander,  avA  about  one  half  of  them  were  sent  by  rail  to  Madrid  along  with  tbA 
unopened  baggage.  The  baggage  was  not  unpacked  apd  cleansed  until  it  retchwi 
the  capital,  whereupon  it  gave  rise  to  an  outbreak  of  the  disease.  The  aoldltaB 
tUemsolvea,  who  were,  to  be  sure,  Acotimatiscd.  remained  exempt  Irom  it.  **  TIm 
yellow  fever  at  Madrid,"  says  Goichct, "was  due  to  the  imporfation  of  morlnil 
germs  among  the  clothes  and  baggage  of  men  in  good  beolth  roturuing  traia 
Cuba;"  and  the  writer  in  the  '  Lancet'  (187R,  Nov.,  p.  G41)  eipressea  tho  sanw 
opinion. 

'  The  flmt  enaea  in  the  Now  Unren  epidemic  at  171)4  occurred  in  individiiab.J 
who  had  been  employed  on  board  a  vcsicl  from  Mortinicjae  in  removing  t 
clothes  of  BBTera!  persona  who  bad  died  of  yellow  fever  on  the  voyage  (Hona 
p.  174;  'Additional  Factt,'  ice.,  p.  50}. 

'  Fer^HBon  bad  a ta ted  long  ago  (' Lond.  Gat.,'  18,19,  p.  Sjg)  tljat  yellow  fenrfl 
occurred  in  Scncgambia  only  after  importation  from  Hierra  Loone;  and  t,hi 
opinion  has  been  aul»oc)nontly  confirmed  by  Thovenot  (p.  t!;4).  Cedent  and  ■ 
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Soath  America^  as  well  as  the  cases  that  occnrred  previous 
to  1820  in  some  New  England  ports^  have  always  been  asso- 
ciated with  the  arrival  of  infected  ships;  and  it  is  now 
equally  beyond  doubt  that  in  New  York,  Philadelphia,^ 
Baltimore,  Norfolk,  and  other  seaports  of  the  Central  States 
of  the  Union,  yellow  fever  has  never  occurred  without  an 
infected  ship  having  arrived  just  before.  This  fact  has  been 
longest  in  getting  accepted  for  the  United  States  ports  on 
the  southern  part  of  the  Atlantic  coast  and  on  the  Gulf 
coast ;  but  for  these  also,  particularly  Charleston,  Savannah, 
the  Florida  ports,  and  Mobile,  the  conviction  has  almost  every- 
where gained  ground  that  every  outbreak  of  yellow  fever  in 
them  (apart  from  exacerbations  of  slumbering  epidemics 
such  as  have  occurred  also  in  Spain  and  South  America) 
may  be  brought  into  connexion  with  the  arrival  of  vessels 
from  suspected  ports. 

" It  is  difficnlt,"  says  Dickson  ('Chariest.  Joum./  1856,  p,  749),  « to 
argue  with  a  man  who  can  now  doubt  the  commmiioabilily  of  this 
pestilence,  its  transportation,  or  the  transportation  of  its  cause,  from 
plaoe  to  place ;  .  •  .  .  Whether  it  oocors  in  New  York  or  Boston, 
Philadelphia  or  Baltimore,  Norfolk  or  Charleston,  Sayannah  or  Mobile, 
it  is  always  coincident  with  or  subsequent  to  some  foul  arrival  from  the 
West  Indies  or  New  Orleans,  perpetual  sources,  as  I  suppose  will  be 
admitted,  of  the  pestilenoe." 

In  the  most  recent  times,  and  especially  since  the  expe- 
riences of  1867-78,  scarcely  a  doubt  exists  that  even  in  New 
Orleans  the  disease  is  not  endemic  but  always  imported,  and 
that  yellow  fever,  therefore,  must  be  regarded  as  a  disease 
everywhere  exotic  to  United  States  soil.* 

The  history  of  yellow-fever  epidemics  on  board  ships 
themselves  furnishes  an  additional  and  important  contribu- 
tion to  the  doctrine  that  the  disease  spreads  by  way  of 
oommunication.  Ships  have  got  yellow  fever  only  when 
they  have  been  in  direct  or  indirect  intercourse  with  other 

^  The  attempt  made  bj  La  Boche  to  show  that  the  appearance  of  yellow  fever 
in  Philadelphia  had  not  depended  upon  the  importation  of  the  diaeaae  by  ahips 
has  qoite  miscarried,  inasmuch  as  the  author  has  confounded  yellow  fever  with 
•bilious  remittent  malarial  fever. 

'  Woodward, '  Report  on  Epidemic  Cholera  and  Yellow  Fever  in  the  Army  of 
the  United  States  during  the  year  1867,'  Washington,  1868;  Still^,  Woodworth, 
and  various  others. 
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sliips  already  infected,  or  with  an  infected  Bhoro  ;  and  there  iirl 
not  in  the  whole  literaturo  of  yellow  fever  a  eingle  accredited 
instance  of  the  occurrence  of  the  disease  on  board  a  ship 
voyaging  to,  or  moored  witliin  the  yellow-fever  zone,  in  which 
that  condition  has  net  been  fnlfilled. 

So  locg,  aaje  Frascr  ('  Lond.  Med.  Gaz.,'  183S,  xxi,  p.  64a),  as  a  si 
Ijing  In  a  jellow-ffrer  port  keeps  clear  of  all  conunnniciitioD  with  t 
ebore,  no  case  of  yellow  fever  will  show  itself  on  board ;  but  the  etrict 
mles  adopted  by  captains  in  these  cases  seldom  continiie  to  be  obeerred 
losger  than  the  first  week  or  two,  after  which  time  someone  or  othcrof 
the  crew  steals  ashore  to  Tisit  a  friend  or  to  mako  a  pnrchase,  and,  with 
that,  the  ship's  protection  from  the  sickness  xb  gone.  Friedel  also  points 
out  how  often,  in  ahips  of  war,  the  disease  ia  bronght  on  board  bj  those 
sailors  who  row  the  ofGcers  ashore,  and  have  often  to  wait  for  faonta  to 
row  them  back.  A  most  cQmplicat«d  case  of  the  transmission  of  jellow 
fever  from  one  ship  to  three  others,  and  to  the  shore,  is  related  by  BrTaon 
('  Epidemiol.  Trans.,' i.  [87).  A  vessel  having  been  infected  on  the  coast 
of  Uezico  or  of  San  Domingo,  brongbt  the  diseaee  first  to  Port  B^Tal, 
and  came  into  communication  there  with  the  crew  of  a  second  shipt  on 
board  which  cases  of  sickneBs  occarred  ehortly  after ;  from  the  latter  a 
tbird  was  infected  through  snrplns  hands  being  transferred,  while  finallj 
the  disease  was  conveyed  from  the  first  ship  to  another  (the  fourth),  and 
at  length  to  the  hospital  of  Port  Boyal. 

We  find  a  complete  analogy  for  these  ship  epidemicB  in 
the  behaviour  of  the  disenao  on  land  within  the  infected 
towns.  An  analysis  of  any  yoilow-fever  epidemic  shows 
certain  groups  of  cases  so  arranged  as  to  constitnto  Geparste 
foci  of  diseaee,  somotimcs  in  single  houses,  sometimes  in  blocks 
of  honses,  or,  again,  in  streets  or  groups  of  streets ;  bo  that 
each  new  caao  of  disease,  aa  it  occurs,  may  bo  traced  to 
infection  of  the  individual  within  any  one  snch  focus.  That 
case  may  in  its  tarn  become  the  centre  of  a  new  focus ;  bat 
outside  those  centres  of  disoaao  there  is  complete  immunity. 

The  importance  of  these  foci  of  infection  for  the  dlffhsiou  of  tbej 
disease  had  been  already  rightly  appreciated  by  many  obeerverB  in 
latter  half  of  the  last  century — by  Monson  (p.  1 77),  McKnight  (p.  393)^1 
Addums,  Steward  {p.  113),  Cfaisholm  (II,  pp.  96,  107),  Warren  (p.  I, 
and  others.  Observations  to  the  same  effect  were  published  for 
Spanish  epidemics  by  Fellowes  (p.  187),  Bally  (p.  Sa),  Pym  (pp.  ao,  47) 
iind  almost  all  the  other  chroniclers.  Gnyon  (11,  p.  441)  remarks  < 
coming  the  Lisbon  epidemic  of  1857 :  "Once  in  a  house,  the  Bcoorge 
vill  always  carry  off  a  larger  or  smaller  nomber  of  victims  from  itr 
farther,  Aphelher  there  arc  gtiU  ekk  persons  in  it,  or  u-Ai'fAer  Ihert  art  I 
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longer  any,  thai  hou8e  will  become  a  tenire  to  reproduce  ihe  dieeaae  tn  (he 
strangers  who  enter  it ;  and  what  is  tme  of  a  whole  house  applies  also  to 
a  part  of  it."  Many  obsenrers  have  reported  to  the  same  effect  from 
North  and  South  America,  the  West  Indies,  and  Mexico;  and  eyen 
Blair,  one  of  the  keenest  opponents  of  the  doctrine  of  the  oom- 
municabilily  of  yellow  fever,  cannot  but  admit  that  the  disease  is 
always  confined  at  first  to  single  fooi,  from  which  it  spreads  and  forms 
new  foci  of  infection,  and  he  adds :  "  OiUside  these  boundaries  of  epidemic 
influence  there  was  safety,** 


§  95.    6OB8  NO  FABTHBB  THAN  MaBITIMB  CoMMEBCB  GOBS. 

The  reason  for  the  limitation  in  space  of  a  disease 
intrinsically  communicable— for  that  is  very  markedly  the 
character  of  yellow  fever — must  be  sought  for,  assuming 
that  there  is  free  traffic  between  infected  and  healthy  places, 
cither  in  certain  local  conditions,  whether  of  ^  the  attacked  or 
the  exempted  locality,  or  in  the  media  by  which  the  com- 
munication of  the  disease  is  effected,  or  finally  in  a  pecu- 
liarity of  the  morbid  poison  itself.  As  regards  the  last 
point  we  are  not  able  to  say  anything  at  all ;  and  even  with 
reference  to  the  first,  an  impartial  and  thoroughly  objective 
review  of  the  facts  affords  nothing  on  which  an  explanation 
of  the  circumstances  in  question  might  be  based.  Neither 
in  conditions  of  temperature,  of  soil,  of  social  life,  of  hygiene, 
or  of  population  are  the  differences  so  considerable,  on  the 
one  hand,  between  the  interior  plains  of  Louisiana,  Missis- 
sippi, Alabama,  and  other  Gulf  Coast  States,  and  their  shores 
on  the  other,  that  we  should  explain  thereby  the  almost 
uniform  exemption  of  the  former  from  infection ;  although  it 
should  not  be  forgotten  that  differences  may  exist  of  a  kind 
that  have  hitherto  entirely  escaped  our  attention.  There  is 
but  one  fact  always  presenting  itself  wherever  we  turn  our 
eyes,  both  within  the  yellow-fever  zone  and  outside  of  it, 
and  that  is  the  close  connexion  of  the  disease  with  sea  coasts 
and  the  shores  of  navigable  rivers.  It  is  here  that  we  meet 
with  the  factor  which  appears  to  have  direct  control  over  the 
spread  of  the  disease,  viz.  sea  voyages,  or  maritime  com- 
merce.     Yellow  fever  goes  practically  no  farther  than  the 

'  the  disease  for  the  most  part  finds  its   Umit 
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where  that  medium  of  communication  ends.     Wo  are  tlma  li 
to  assume  that  tbe  morbid  poison  clings  to  tlio  sliipa  tli&in' 

solves,  or  to  tho  goods,  cliattola,  or  porsons  which  the  ship 
carries,  that  it  ia  taken  up  ))y  ships   from  its  indigenous  or 
its  epidemic  foci,  and  transported  to  other  places,  where  it  gets 
the  opportunity,  under  the  conditions  above  mentioned,  of 
putting    forth  ita  power.     Tliero  aro  numerous  well-authen- 
ticated observations  proving  beyond  doobt  that  ships  ondi 
thoao  circumstancos  may  become   foci  of  infection,  wit! 
which  a  crew  made  up  of   acclimatised  persons  may  lii 
without    taking  harm  ;     they    do    not    make   their  injuriouB 
influence  felt  until  susceptible  individuals  come  on  board 
a  distant  port  and  ontcr  tho  infected  holds.     In  the  same 
^vay  a  comploto  explanation  appears  to  be  furnished  of  the 
often  observed  fact  that,  where  an  infected  ship  is  pi 
under  strict  quarantine,  only  those  inhabitants  of   the 
take  the  disease  who  have  for  one  reason  or  another  gone 
on  board.     If  the  rest  of  tho  population  sickens,  if  new  foci 
of  infection  are  formed  in  the  port,  and  the  disease  theroby 
becomes  an  epidemic  on  shore,  then  wc  must  further  afisumo 
that  tho  morbid  poison  has  l)een  conveyed  to  land  ;   and  thSm 
can  only  have  taken  place  either  by  tho  wind  blowing  froOBL' 
the  vessel  shorewards,  or  by  personal  intercourse,  or  by  ti 
in  goods. 


f  t^lia^H 


§  96.  Alleoed  DiPFirstoK  by  the  Wind. 

That  the  wind  may  he  a  can-ier  of  tho  yeUmi'-fovor  poiso^ 
cannot  a  priori  bo  denied ;  and  it  may  indeed  be  takoQ  for 
granted  that  tho  diffusion  of  the  disease  to  short  distances 
does  take  place  in  that  way.  On  the  other  hand,  none  of  tho 
observations  claiming  to  prove  a  diffusion  of  tho  disease  over 
wide  tracts  by  currents  of  air  are  to  be  regarded  as  conclu- 
sive, inasmuch  as,  in  all  those  cases,  a  conveyance  of  the 
morbific  cause  from  place  to  place  in  other  ways  is  not  ■ 
excluded,  but  is  much  the  more  bkely  thing  to  Lave  o 

Chisbolm  (1,  p.  311)  cstimatca  the  distance  to  wliich  yel 
poiBon  may  be  borne  by  the  wind  at  about  six  to  ten  feet;  o« 
it  at  a  quarter  of  a  mile  and  even  more.    In  Strobel'e  acooa 
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epidemic  of  1839  at  Gliarleston,^  there  is  a  statement  according  to  wHcli 
the  extension  of  the  disease  from  one  vessel  to  three  others  lying  at  a 
distance  of  a  quarter  to  half  a  mile  took  place  by  the  wind.  Milier 
reports  a  similar  fact  in  the  well-known  incident  of  186 1,  in  the  harbour 
of  St.  Nazaire :  of  the  ships  in  the  neighbourhood  of  the  infected  craft, 
those  only  were  attacked  by  the  sickness  which  lay  to  the  leeward* 
while  those  that  anchored  to  windward  escaped.  It  has  been  observed 
on  various  occasions,  as  for  example  in  1848  at  New  Tork,  according  to 
Bodinier,  and  at  Philadelphia  in  1858,  according  to  Jewell,  that  only 
those  of  the  population  were  affected  with  the  disease  who  lived  close 
to  where  the  infected  ships  were  berthed,  and  these  only  in  so  far  as 
they  were  exposed  to  winds  blowing  across  the  ships.  According  to 
the  official  account  of  the  epidemic  of  1855  &^  Norfolk,  the  town  was 
infected  from  the  suburb  of  Gosport  by  the  wind ;  Jaspard  and  Potter 
(p.  20)  assure  us  that  in  Baltimore  one  could  always  predict  the  march 
of  the  disease  from  the  prevalent  direction  of  the  wind.  All  these  data, 
and  others  like  them,  deserve  little  confidence,  inasmuch  as  the  obser- 
vations are  not  free  from  error.  In  the  instances  cited  from  New  Tork 
and  Philadelphia,  the  persons  living  upon  the  quarantine  ground, 
where  the  later  cases  of  sickness  occurred  exclusively,  had  communi- 
cated with  the  infected  ships  directly  or  indirectly.  Whether  any 
communication  had  taken  place  among  the  ships  in  the  anchorage  at 
Charleston  in  1839  is  not  mentioned;  but  Milier  expressly  denies  it,  at 
all  events,  for  the  ships  in  the  harbour  of  St.  Nazaire.  The  extension 
of  the  disease  from  Gk>sport  to  Norfolk  is  much  more  easily  explained, 
according  to  Williman,  by  the  free  traffic  between  these  places  by 
means  of  a  steam  ferry.  The  account  by  Cummins'  of  the  disease 
being  carried  by  the  wind  from  the  shore  to  a  ship  of  war  lying  in  the 
port  is  an  instance  of  the  scanty  criticism  that  has  been  brought  to  bear 
on  the  discussion  of  this  question ;  the  crew  were  strictly  forbidden  to 
land  at  the  infected  port,  only  the  officers  being  allowed  to  go  on  shore 
at  pleasure ;  and  yet  the  disease  broke  out  on  board  the  ship,  not  among 
the  officers  but  among  the  crew.  But  nothing  is  said  of  the  sailors  who 
rowed  the  officers  ashore  and  waited  to  row  them  back. 

In  deciding  on  this  question,  we  have  to  remember,  firstly, 
that  any  such  conveyance  of  the  yellow-fever  poison  by  the 
wind  from  ships  to  the  shore  or  to  other  ships,  or  conversely 
from  the  shore  to  ships,  is,  at  all  events  extremely  rare,  if 
it  occur  at  all ;  secondly,  that  the  very  narrow  limits  of  the 
foci  of  infection '  indicate  a  high  degree  of  tenacity  or  a 
considerable  specific  gravity  of  the  poison  ;  and  thirdly,  that 

*  '  Essay,'  &c.,  p.  23. 

•  'Lancet,'  1853,  July, 
sinann  has  called  attention  to  tbia  fact  in  his  experiences  at  Vera  Cniz 

*^irhood. 
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many  obfiervera  have  known  the  discaso  to  aproad  regardless  of  ■ 
tlio  direction  o[  the  wiad  and  even  against  tho  wind.     No  real! 
importance,   tlierefore,  can   be  attached  to  the  wind   as   : 
carrier  of  tho  disease  to  any  considerablo  distance. 


§  97.  DiryuBED  BY  Personal  Inteecocqbe  ob  Goods  TsafpicI 

Thepo  remain,  then,   only  the  intercourso  of  indtvidualtg 

OT  the  traffic  in  goods,  aa  evident  means  for  the  Hiffiiaion 
the  disease ;  and,  ae  a  matter  of  fact,  tho  history  of  yello' 
fover  has  at  all  times  afforded,  as  we  have  soon,  tho  most 
incontestable  proofs  that  persons  or  effects,  coming  from 
focus  of  infection,  not  unfroquently  bring  with  them  that 
which  gives  rise,  nnder  certain  circnm stances,  to  the  forma- 
tion of  a  new  centre  of  sickness ;  whilo  tho  maltiplication  ot 
each  centres  of  infection  amounts  to  an  epidemic.  At  the 
outset  of  this  inquiry  into  tho  ways  in  which  tho  disease 
spreads,  I  touched  on  the  facts  that  tell  against  a  diffasioii 
by  contagion  proper,  or  against  a  reproduction  of  the  morbid 
poison  in  the  bodies  of  tho  sick,  I  hold  it  to  bo  beyond 
qn  est  ion,  accordingly,  that  the  yellow- fever  patient  is 
medium  of  spreading  tho  disease  only  in  so  far  as  the 
morbid  poisons  clings  to  him  as  it  does  to  other  objects 
that,  in  this  respect,  ho  playa  no  other  part  than  his  effects, 
or  the  coffers  in  which  ho  keeps  them,  or  than  ships  utensilSj 
bales  of  goods,  ballast,  and  in  abort,  all  that  a  ship  carries, 
including  perhaps  the  ship's  hull  itself.  I  hold  also  thab' 
the  same  applies  to  the  formation  of   diseaso-foci  on  shore 

'  There  &Te  numeroas  nccoiinta  of  the  diioaiio  having  been  ipread  bj  infeetoA'fl 
linon,  luggage,  and  otlicr  pcraonnl  belongiogg :  ns,  for  exnmiile,  Ihom  of  FttiiMt  T 
clUnut  (]>p.  89,  oOfor  thoCadizppidcmicor  1S19:  nf  Ballj,  and  of  FnDfoU 
rt  PuriBet  (p.  81),  for  tlic  iSit  ppidcmic  in  Catalonia;  tho  official  report  of  the 
ppidimic  of  1819  at  Now  York  ('Amer.  M«].  Rfcunlor,'  iit,  p.  303);  tbatot 
Palloni  (p.  ^6)  far  Leghorn  i  of  Hajria  ('  Report  of  the  Phjiician-in-chief  of  Um 
Mnrine  Hoipital  nt  Quarnntino,'  Albatijr,  1857)  for  New  York  in  i8$6;  of  Ihft 
PDrtagaeieph;iiciitiu('Belatoiio,'  Sx.,  Liaboa,  1S59)  for  Ibe  Lisbon  opidemie  at 
1857;  of  Rochmter,  Thomai,  Vance,  and  otheri,  for  the  epidomic  of  1878  in  thfl 
ttuited  States.  A»  to  the  morbid  poison  clinging  to  roomB,  the  raUoRillg 
interesting  fact  eomea  from  Port'a  ItUud,  Bcrmndn,  nnder  date  1S69  ('Lancet,' 
18(19.  ^^->  P'  S^3)'- — '''he  nnvnl  anthoritjes  bad  told  nlT  n  nmnbcr  of  sailora  ta 
clean  out  the  qnamntina  botpital,  and  the  vork  bad  joit  been  bcffon,  when  «.^ 


1 

if 
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that  the  potency  and  renewal  of  the  morbid  poison  is 
dependent  on  certain  inflnences  without  (the  temperatare 
and  the  amount  of  moisture),  and  that  it  would  seem  to  be 
essentially  connected  also  with  the  processes  of  decomposi- 
tion in  organic  matters.  At  the  same  time,  the  limit  to  the 
diffusion  of  the  disease  by  way  of  the  land  traffic  is  soon 
reached.  Notwithstanding  the  most  careful  scrutiny  of  all 
the  factors  herein  concerned,  I  have  been  unable  to  discover 
any  reason  for  this  peculiar  limitation,  which  is  without 
analogy  in  the  history  of  other  acute  infect)iye  diseases.  We 
are  confronted  here  with  one  of  those  riddles,  of  which  the 
history  of  the  acute  infective  disorders  furnishes  so  many, 
and  of  which  there  will  probably  be  no  explanation  until  we 
succeed  in  becoming  better  acquainted  with  the  nature  of 
the  morbid  poisons  themselves. 


§  98.  Endemic  at  Thexb  Points  Only. 

It  has  been  abundantly  shown  in  the  course  of  these 
inquiries  that  the  native  haintat  of  yellow  fever  is  not  so 
extensive  as  the  area  of  its  diffusion.  These  inquiries  should 
have  enabled  us  to  define  the  endemic  foci  of  yellow  fevdr 
somewhat  precisely ;  we  may  take  them  to  be  those  places 
where  the  disease  occurs  habitually  in  sporadic  cases,  and 
where  an  epidemic  may  spring  up  from  such  sporadic  cases 
and  independently  of  any  imported  sickness. 

From  that  critical  standpoint,  then,  we  find,  throughout 
the  whole  of  the  yellow-fever  region,  only  three  situations  at 
which  the  disease  bears  an  undoubtedly  endemic  character 
— the  West  Indies,  the  Mexican  Gulf  Coast,  and  part  of  the 
Guinea  Coast.  The  headquarters  of  the  disease  are  unques- 
tionably   the    West   Indies,   more  particularly    the   Greater 

shiplanived  from  tho  West  Indies  with  yellow  fever  on  board.  As  the  sick  from 
this  vessel  had  to  be  taken  into  the  hospital,  the  cleaning  was  put  off  for  a  time, 
and  the  sailors  orderod  back.  Twenty-seven  days  after  the  last  convalescent  had 
left  the  hospital  to  go  on  board,  and  the  vessel  had  sailed  again  for  Halifax,  the 
sailors,  eight  in  number,  resumed  the  work  of  cleaning,  and  within  the  next  eight 
days  two  of  them  sickened  and  died;  a  third  fell  ill  six  days  later;  and  the 
remaining  five  men  were  thereupon  sent  to  Halifax  on  board  a  sloop-of-war, 
under  the  charge  of  a  surgeon,  who  himidf  took  tbo  ^ 
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AatSles,^  from wliich  came  tbe  first  rdiable  accoontB  of  ydlow- 
fewer  sickness  amopg  tlie  European  emigrants  to  tlie  Western 
Beangpbere.  Heinemann  thinks  himself  justified  in  ocm- 
cinding  from  his  inqairies  '  that  the  disease  is  endemic  at 
only  fire  places  on  the  Mexican  part  of  the  Gnlf  Coast,  Tiz. 
ai  Vera  Croz,  Alyarado,  TIacotalpam,  Lagdna,  and  Campedie ; 
but  even  in  tiiese,  he  adds,  it  is  not  endemic  as  an  original 
maladj,  but  as  one  naturalised  after  repeated  importations 
from  Cnba.  Finally,  on  the  Guinea  Coast,  the  endemic  f ocns  of 
the  disease  appears  to  be  exclnsirely  Sierra  Leone.  Against 
the  notion  started,  with  no  reason  at  all,  by  Pym  and  others, 
that  this  was  the  proper  home  of  yellow  ferer,'  and  that  the 
disease  had  been  imported  thence  to  the  West  Indies,  it  may 
be  urged  that  the  first  accounts  of  yellow  fever  on  the  West 
Coast  of  Africa  do  not  date  back  beyond  the  eighteenth 
centory,  and  that  it  is  mnch  more  probable,  therefore,  that 
this  region  was  infected  from  the  Antilles,  afterwards  becom- 
ing an  endemic  focus  when  the  disease  had  got  naturalised. 
Whether  that  endemic  focus  of  disease  includes  other 
regions  of  the  Guinea  Coast  as  well,  is  at  least  very  ques- 
tionable ;  the  disease  has  always  been  an  importation  on  the 
Congo  Coast,  the  coast  of  Senegambia,  the  West  African 
Islands,  and,  in  fact,  at  all  other  places  in  that  part  of  the 
world  which  have  been  visited  by  yellow  fever  at  all.  The 
same  is  true  of  the  few  regions  of  Europe  that  have  been 
attacked  by  it ;  and  it  is  further  true,  as  we  have  already 
seen,  for  the  continent  of  North  America,  and  most  pro- 
bably also  for  that  of  South  America,  particularly  for  Guiana, 
Venezuela  and  Peru.     Finally,  as   to   the  position  of  the 

1  It  if  difficult  to  decide  whether  endemic  foci  of  yellow  fever  occur  in  certain 
of  the  Lesfer  Antilles,  owing  to  the  close  interconrse  that  they  all  keep  up  with 
one  another.  The  endemicity  of  the  fever  is  denied  for  Martinique  and  Guade- 
loupe by  Leblond  (p.  133),  Bufz  (II),  Dutroulau  ('  Traits/  &c.,  pp.  34,  363),  and 
St.  Vel;  for  Barbadoes  by  Jackson  ('  Boston  Mod.  and  Surg.  Joum./  1867,  July, 
p.  447) ;  for  Antigua  by  Furlong  and  Nicholson ;  for  Grenada  by  Chisholm  (I, 
p.  96);  for  Trinidad  by  Leblond  (p.  136);  and  for  Nassau  (Bahamas)  by  the 
military  reports  ('  Brit.  Army  Rex)ort '  for  1864,  vi,  p.  255).  On  the  other  hand, 
we  are  entitled  to  consider  St.  Thomas,  Santa  Cruz,  Santa  Lucia,  and  St.  Vincent 
as  endemic  seats  of  yellow  fever,  on  tbe  authority  of  Leblond,  Gartner,  Mllier 
(III),  and  others. 

•  (II),  p.  140. 

'  Hence  the  equivalent  "  Bulam  fever"  for  yellow  fever. 
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disease  in  Brazil^  a  decided  opinion  cannot  be  g^ven  off  hand. 
It  appears  that  yellow  fever^  since  it  first  appeared  in  that 
country  in  1849  ^^^  ^^5^9  ^^  never  died  out ;  but  whether 
that  persistence  for  thirty  years  depends  upon  repeated 
importations  of  the  morbid  poison  or  upon  the  formation  of 
endemic  foci^  cannot  be  decided  at  present^  as  there  has 
been  no  thorough -going  inquiry  into  the  subject. 


Literature  of  Yellow  Fever. 

Addoms,  Diss,  on  the  Malignant  Fever  which  prevailed  in  New  Tork» 
Augnst-Octoher,  1791.  New  York,  1792.  Almedovar,  Bevue  m^.,  1823, 
Juill.,  249.  Amiel  (I),  New  York  Med.  and  Phys.  Jonm.,  1815,  Nr.  57. 
(II)  Edinb.  Med.  and  Surg.  J.,  183 1,  April;  258.  Anderson  (I),  Facts  and 
Observ.  on  the  Y.  P.  of  the  West  Indies,  &c,  Lond.,  1798.  (II)  New 
York  Med.  Repos.,  v,  280.  (Ill)  Transact,  of  the  Alabama  State  Med. 
Assoc.  Mobile,  1854.  Archambanlt,  Sur  qnelques  ^pid^mies  de  f.  j. 
Par.,  i860.  Archer,  Amer.  Med.  Becord,  v,  60.  Arejnla  (I),  Expoeicion 
de  la  enf  ermedad  contag.,  etc.,  Malaga,  1 804.  In  German  Berl.,  1 805.  (11),. 
Breve  descripcion  de  la  fiebr.  amar.  padecida  en  Cadix  j  pueblos  comar- 
canos  en  1800,  en  Medina  Sidonia  en  1 801,  en  Malaga  en  1803  j  1804. 
Madr.,  1806.  Armesto,  Beflex.  sobre  la  epid.  padecida  en  Cadix,  etc.  Cad., 
1800.  Armstrong,  The  Influence  of  Climate  .  .  .  with  an  Account  of  the 
Epid.  Fever  of  Jamaica.  London,  1843.  Arnold  (I),  Pract.  Treat,  on  the 
Bilious  Bemitt.  Fever  (Y.  P.),  &c.  London,  1841.  (II),  South,  med.  J.> 
1855,  Sptbr.  (Ill),  ibid.,  1856,  Sptbr.  Amiti,  de,  Tratado  de  la  fiebre 
amar.  en  Passages.  St.  Sebast.,  1824.  Audouard  (I),  Belat.  hist,  et  m6d. 
de  la  f.  j.  qui  ar%n^  a  Barcelono  en  1821.  Par.,  1822.  (II)  Bevue  m^., 
1824,  Ao^t,  224,  Sptbr.,  360,  Nvbr.,  221.     (Ill)  ibid.,  1850,  Juill,  67. 

Bache,  Amer.  J.  of  Med.  Sc,  1854,  Juli,  121.  Bahi,  Belac.  sobre  la 
aparicion  de  la  fiebr.  amar.  en  la  pro  v.  de  Cataluna,  1821.  Bajon  (see 
under  Malaria) .  Baker,  Med.  Times  and  Gaz.,  1 85 1 ,  May,  489, 545.  Ballot, 
Gaz.  hebdom.  de  M6d.,  1858,  N.  16.  Bally  (I),  Du  typhus  d'Amdrique,  ou 
f.  j.  Par.,  1 8 14.  Bally  (II),  Francois  et  Pariset's  Hist.  med.  de  la  fi^vr.  j. 
observ^e  en  Espagne,  etc.  Par.,  1823.  In  German  Berl.,  1824.  Bancroft 
(I),  Essay  on  the  Disease  called  Y.  F.,  &c.  Lond.,  181 1.  (II),  Sequel  to 
an  Essay  on  the  Y.  F.,  &c.  Lond.,  18 17.  Barclay,  Bibl.  for  Laeger,  1830, 
i,  78.  Bard,  in  Amer.  Museum  for  1788,  454.  Barrington,  Amer.  J.  of 
Med.  Sc.,  1833,  Aug.,  307.  Barry,  Lond.  Med.  Gaz.,  1830,  March,  754,  and 
Lond.  Med.  and  Phys.  J.,  Ixv,  380,  476;  Ixvi,  91,  475;  Ixvii,  i,  96. 
Bartlett  (conf.  Malaria-Kr.).  Barton  (I),  Amer.  Joum.  of  Med.  Sc.,  1834, 
Novbr.,  30.  (II)  The  Cause  and  Prevention  of  Y.  F.,  &c.  Philad.,  1855. 
(New  OrW-  "^  ^nrg.  Jonm.,  1853,  Sptbr.)     (Ill)  Bullet,  of  Med. 

8e»  1  in  Boston  Med.  and  Phys.  J.,  ii,  89.    Barze- 


384         OEOORAPHIOAL  AND  HISTORICAl,  FATHOtOQT. 

lotti,  ParoTO  iiitomo  alia  mnlotUa  ...  in  LiToma  nel  1804,  otc.  FIroni 
1805.  Batbj-Bcrgnin  (conf.  Malaria).  Baxter,  N.  Y.  Med,  Reponit, 
ixi,  1.  Bayloy  (I),  Ace.  o£  the  Ejiid.  PaTer  .  :  .  in  the  City  ot  Kew  York 
....  1795.  New  York,  I79(i.  (II)  New  Y.  Med.  Repoait,  ;.  II9.  {Ill) 
Nuw  York  Med.  and  I'lijs.  Journ.,  i,  431.  (IV)  Lancet,  1879,  Septbr.,  359. 
Baanc,  Mum.  of  the  Med.  Sac.  at  London,  v.  Beau,  C!ftz.  dus  h6pit.,  1657, 
171,  Gaz.  m<!d.  do  PariB,  1857,  381.  Bock,  Amer.  mod.  B«coid,  i' 
Bdgucrie,  IliBt,.  do  la  Ji^vre  qui  a  t6gn6  snr  la  flotto  franf.  .  .  .  I'l 
Cap  FranfoiH,  etc.  Montp.,  1S06.  Bolclier,  Edinh.  Mod.  and  Sarg.  J., 
1S35,  April,  24C.  Bolot,  La  fittvro  j.  a  la  Uavanne,  etc.  Par.,  186^, 
Bernard,  £tude  sur  la  Givro  j.  .  .  &  la  Tent-Cruz  pendant  leg  anndff'j 
1863-154.  Montp.,  1868.  Bortho,  Prfois  htstor.  do  la  maladie  qni  a  tlgni, 
dans  rAndatoosio  en  t8oo,  etc.  Par.,  iSoi.  Bertulus  (I),  Olwerv.  ofc, 
tiSex.  Bur  I'intoxication  miasm.  Montpull.,  1S43.  (II)  Joum.  de  mod.  da 
Bordeaux,  1841.  Juill,,  t.  Bimie,  Edin.  Mod.  and  Surg.  J.,  1817,  Jaljr, 
331.  Blair  (I),  Account  of  the  late  Y.  P.  Epid.,  &«.  Lond.,  18.1^.  (11)' 
Boiiort  on  the  recent  Y.  P.  Epid.  of  Brit.  Guajana.  Lond.,  1856.  (Btit.' 
and  For.  Med.-Chir.  Rev.,  i8g6,  Jan.,  April.)  Blane,  On  Yellow  Fever :  ini 
Select  DimertationB,  &c.  Lond.,  iSaz,  3S4.  Bodinier,  Gax.  iti£d.  de  Parii* 
1849,  411.  Bond,  North  Amer.  Med.  and  Surg.  J.,  iv,  271.  Bone,  Dist. 
on  the  Yellow  Fever,  Sic.  Edinb.,  1846.  Boadin  (nee  under  Malaria), 
Boufficr,  Arch,  de  m6I.  navtJe,  18(15,  >'*'  '^9'  S'°-  Bouneau  et  Sulpicj, 
Bechcroh.  Bur  la  contagion  do  la  f.  j.,  etj!.  Par.,  1823.  Bowon  (I),  Amer. 
Med.  and  Pliilos.  Regist,,  iv,  341.  (II)  ibid.,  iv,  331.  Boyle  (sm 
under  Malaria).  Brecbt  (oonf.  ibid.).  lirandin,  de  la  influonoia  do  lot' 
deferent,  climae  sobre  el  hombre,  etc.  Lima,  1S26.  Brondel,  Viertsl- 
jahrBclir.  tnr  offentliclie  Oeoundheitflpil.,  1877,  ix,  214.  Brown  (I),  Treat. 
on  the  Nature,  Origin  ...  of  the  Y.  F.,  etc.  Boat.,  1800.  (II)  New 
York  Med.  Iteposit.,  iii,  367.  (Ill)  ib.,  ii,  390.  (IV)  Amor.  Med.  Record, 
i^i  437-  Brunei,  Mem.  snr  la  f.  j.  qui  en  1S57  a  d6cim6  la  population  da 
Montevideo.  Par.,  1860.  Bryant,  Amor.  J.  of  Med.  8c.,  1856,  April 
Bryce,  Account  of  tho  Y.  F.,  Ac.  Edinb.,  1796.  Brj'son  (I),  Report  (1 
under  Malaria),  (II)  Transact,  of  the  Epidemiol,  80c.,  1863,  i,  181 
Account  of  tho  Origin  ■  ,  .  of  the  Epid.  Pev.  of  Sierra  Leone,  etc. 
1849.  Buchanan,  in  Report  of  the  Mod,  Off.  of  the  Priry  Council.  Loni, 
1S65,  440.  Buckley,  Now  York  Med.  Times,  1856,  Septbr.  Buraett  (I), 
Offic.  Report  on  tho  Fever  .  .  .  on  boaiil  H.M.  Ship  Bann,  &c,  Lond,,  1824, 
(II)  Edin.  Med.  and  Surg.  J.,  i8u,  Oct.,  393.  Bush.  Amer.  J.  of  Med. 
Sc,  i8,'i4,  April,  338,  BukIo  y  Blanco  (1),  conf.  Malaria.  (II)  Union 
med,,  1863,  Nr.  ai.  Byrd,  Charloaton  Mod,  Joum,,  i,  329.  Bymo,  ia 
U.  S.  Army  Reports,  1860,  laa. 

Cwllot,  Triutd  de  la  fifivro  jaune.     Par.,  1815.     Cain,  Transact,  c 
Amet.  Med.  Assoc.,  1856,  ix.     (Chariest.  Mod.  Jonm.,  i8i;7,  Jan.). 
well  (I).  On  Yellow  Fever  in  Mod.  and  Phya.  Momoira.  &c.     Pbilad., 
304-     (II)  Essay  on  the  Pestilent,  or  Yellow  Pover  ...  in  PhiladelpW 
in  tbu  Year  180:5.     Philad.,   1805.     Also  in  N.  Y.  Med.  Ropoa.,  vii, 
Campet  (ace  under  Malaria).   Cnrbonnel,  MortalitiS  (oonf.  Malaria).     0» 
Aooomit  of  the  Malignant  Fever  btely  Prevalent  in  Philadelphia, 


I 


TELLOW   FEVEB.  385 

Fhilad.,  1793.    In  German,  Lancaster,  1 794.    Carpenter,  Sketches  of  the  His- 
toiy  of  Y.  F.,  &c.    N.  Orleans,  1841.     Carpentin,  Ltude,  conf .  Malaria. 
Cartwrigbt  (I),  Amer.  Med.  Record,  ix,  i,  125.     (II)  New  Orleans  Med. 
Joum.,  y,  325.    Catel,  Gaz.  m6d.  de  Paris,  1840,  529.    Cedont,  Arch,  de 
m^.  nav.,   1868,  Mai  ix,  334.     Celle,  see  under  Malaria.     Chabert  (I), 
Edflexions  m^.  sar  la  maladie  spasmodico-lipyrienne  des  pays  chauds  (f.  j.)* 
Nouvelle-Orldans,  1821.     (II)  New  York  Med.  Repos.,  1823,  Novbr.,  220, 
and  in  Hamb.  Magaz.  der  ges  Hlkd.,  vii,  39.    Chambolle,  Annal.  de  la  m^. 
physiol.,  X,  393,  xiii,  198.  Channing,  N.  York  Med.  Repos.,  ii,  402.   Chapnis, 
Monitenr  des  h6pit;,  1857,  Nr«  125,  126.     Chapman,  Philad.  Med.  and 
Phys.  J.,  ix,   116.     Chassaniol,  Arch,  de  mdd.   navale,   1865,  iii,  506. 
Chatard  (I),  New  York  Med.  Repos.,  iv,  253.     (II)  Ibid.,  xi,  261.    Chervin 
(I),  Litter.  Annal.  der  ges.  Heilkd.,  xv,  261.     (II)  Ballet,  de  TAcad.  de 
M^.,  1 841,  Mars  9.      (Ill)  De  Tidentitd  de  nature  des  fi^vr.  d'orig^e 
palnd^enne,  etc.    Par.,  1842.    Chev^,  Jonm.  hebdom.  de  Mdd.,  1836,  Nr. 
15 — 17.     Chisholm  (I),  Essay  on  the  Malignant  Pestilential  Fever,  etc., 
edit.  ii.    Lond.,  1801,  ii  vol.     (II)  Letter  to  J.  Haygarth  exhibiting  further 
Evidence  of  the  Infections  Nature  of  this  Fatal  Distemper  in  Grenada,  etc. 
Lond.,  1809.     (in)  Edinb.  Med.  and  Surg.  J.,   181 2,  April,  16^.    Chis- 
holm, Chariest.  Med.  Joum.,  x,  4,  433.    Clark  (I),  Treatise  on  the  Y.  F.  in 
the  Island  of  Dominica,  etc.    Lond.,  1797.     (II)  Observat.  on  the  Nature 
and  Cure  of  Fever  and  Diseases  of  the  West  and  East  Indies,  etc.    Edinb., 
1808.    Clarke,  Transact,  of  the  Epidemiol.  Soc.,  i,  102.     Coffin,  New  York 
Med.  Repos.,  i,  493.    Coin,  Ibid.,  ii,  304.    Collineau,  Joum.  g6n.  de  M^d., 
ci,  271  (from   Spanish   sources).     Colvis,  Gaz.    hebdom.    de    Mdd.,    1863, 
625.    Condie  (I),  New  York  Mod.  Repos.,  ii,  302.    Condie  (II)  and  Fol- 
well,  Hist,  of  the  Pestilence,  commonly  called  Y.  F.,  etc.     Philad.,  1798. 
Cooke  (I),  New  Orleans  Med.  Joum.,  iii,  27.     (II)  Ibid.,  x,  602.    Comillac, 
Etudes  sur  la  fi^vr.  j.  a  la  Martinique,  de  1669  a  nos  jours.    Fort-de-France, 
1864  (Extr.  in  Arch  de  mdd.  navale,  1865,  iv,  169).    Costa,  Consider,  g^n. 
sur  I'dpiddm.  qui  ravage  k  Barcelone  en  1821.    Par.,  1827.    Crevaux,  Arch, 
de  m6d.  nav.,  1877,  Septbr.,  283.     Crouillebois,  Rec.  de  m6m,  de  mdd. 
milit.,  1863,  Decbr.,  401.    Currie  (I),  Observat.  on  the  Causes  and  Cure  of 
Remitt.  Bilious  Fevers,  etc.     Philad.,  1798.     (II)  Amer.  Med.  and  Philos. 
Regist.,  i,  181.     (Ill)  Treatise  on  the  Synochus  icteroides  or  Y.  F.     Philad., 
1795.     (IV)  Memoirs  of  the  Y.  F.  which  appeared  in  Philadelphia,  etc. 
Philad.,  1798.     (V)  Sketch  on  the  Rise  and  Progress  of  the  Y.  F.  .  .  .  in 
Philadelphia  in  the  Year    1799,   etc.     Philad.,    1800.     Currie   (VI)   and 
Cathrall,  Facts  and  Observat.  on  the  Origin  ...  of  the  Fever  which 
prevailed  in  certain  Parts  of  the  City  of  Philadelphia,  etc.    Philad.,  1802. 
Curt  in,  Edinb.  (Duncan's)  Med.  Comment.,  ix,  244. 

Dal  mas,  Recherch.  hist,  et  mdd.  sur  la  f.  j.  Par.,  1805.  Dancer,  New 
York  Med.  Repos.,  vii,  247.  Daniell  (I),  Observat.  upon  the  Autumnal 
Fevers  of  Savannah.  Savann.,  1826.  (II)  see  Malaria  (II).  Davidge., 
Treat,  on  the  Autumnal  Endemial  Epidemic  of  Tropic.  Climates,  etc. 
Baltim.,  1798.  Davidson  (I),  New  York  Med.  Repos.,  i,  165.  (II)  Ibid., 
viii,  244.  Davy,  EdmK  ^-'"  ^  Shine.  J.,  1849,  Oct.,  277.  Dawson, 
Chariest.  Med.  J-  onz,  Joum.  de  connaiss.  m6d.. 


%¥t         G20G£APHICAL  15D   HISTOEICAL  PATHOLOGY. 


f^^  M^  yx.  Desportes.  see imder  Xakzn.  Dmw  a.  Timiii  de  U 
firTr»>  Fu-^  i^OL  rn)  DbmsI.  de  U  ficTiv  j.  qiu  R^e  a  I^iSbddph» 
«■  1773,  P"^-  1^04-  IHdt.  Xev  Yctk  lied.  B^posL.  tiL  19a  IHddBKm 
a;,  I/mL  Med.  Bepunt.,  rin.  462.  OTi  OlMinxmi.  od  tbe  Infiammt. 
EfM^-sik  iacwienUl  to  Stzaagen  in  tlie  We4  Indks.  t^^  Lood^  1819. 
Ilidbp»  (\s  Edinb.  Med.  and  S«ir?.  i^  1817,  Jm.,  47-  <ir^  Pbibd.  J.  of 
M«L  sod  PliTL  ScL,  in,  25a  (III)  Cluilat.  Med.  J^  1S56.  Decbr^  743. 
fIT)  Amer.  #'  of  Med.  Scl,  i  828,  Maj.  Dolliiiger,  B^rr.  aiztL  IntelligenzbL, 
i^f  3^  Dons,  BibL  for  Lae^vr,  1834,  ii,  i.  Donielot,  B^me  m^d., 
1833,  Oetbr,  135.  DoQglitT,  Olaerr.  and  Inquir.  into  the  Xahue  and 
Tnest.  of  the  Yellow  or  Balam  Ferer  in  Jamaica,  et^.  Lond^  1816. 
Dknrler  (f),  Tablean  of  the  Y.  F.  of  1S53.  New  OrL,  1S54.  (U)  New 
Orleans  Med.  J.,  iii,  165.  (HI)  Ihid^  1S60,  Mar.  Drake  (Tt,  see 
under  Malaria.  (\\)  New  Yotk  Med.  Bepoa.,  xxi.  125.  Drrsdale,  Philad. 
Med.  Miueiun«  i«  22,  121,  241,  361.  Dofoar,  Hist,  de  la  fierr?  r6gnante  a 
LiTome  en  1804.  Lit.,  1804.  Dnmortier  (I),  Nederl.  Lancet,  1853.  bl. 
668 — 712.  (11)  AichiT  f.  pathoL  Anaiomie,  x.  194.  Donlop  (I),  Lancet, 
1868,  Fehr.,  219.  (II)  lb.,  1878,  Septbr.,322.  Dapcmt,  see  nnder  MalariiL 
Dopre,  Amer.  J.  of  Med.  Sc.,  1842,  Jan.,  380.  Dapaj.  New  York  Med. 
Bepos.,  1 820,  Octbr.,  and  Joozn.  gen.  de  M6d.,  Ixxiv,  203.  Dorant,  see  nnder 
Malaria.  Datroolan  (I),  Arch.  gen.  de  Med..  1S53,  AvriL  (II)  Gaz. 
m^d.  de  Paris,  1851,  p.  534,  629,  668,  796.  (lU)  Bevne  coloniale,  1855, 
Septbr.     (lY)  Tniti,  see  Malaria. 

Eagle,  Lancet,  1839,  i.  No.  11.  Eichhom,  Das  gelbe  Fieber  n.  s.  w. 
Berl.,  1833.  Emlen,  North.  Amer.  Med.  and  Snrg.  J.,  t,  321.  Enoognere, 
Arch,  de  mdd.  navale,  1867,  vii,  364,  viii,  216.  Erdmann,  Das  gelbe  Fieber 
in  Philadelphia  im  J.  1798.  Philad.,  1799.  Erans,  Treatise,  see  Malaria. 
(II).  Ejrmann,  in  Hnf eland's  Jonm.  der  Arzneikde.,  xv.  Heft  i,  105. 
Ejsagnirre,  De  la  fi^vre  janne.     Par.,  1867. 

Facts  and  Observations  Belat.  to  the  Origin  of  the  Pestil.  Fever  ...  in 
Philadelphia,  1793,  1797,  and  1798.  Philad.^  1798.  Facts,  Additional, 
and  Observations  Relative  to  the  Nature,  etc.,  ibid.,  1806.  Faget,  ^tades 
m^.  de  qaelqnes  questions  importante  poor  la  Louisiane,  etc.  New  OrL, 
1859.  Fellowes,  Reports  of  the  Pestilential  Disorder  of  Andalusia  which 
appeared  at  Cadiz  in  the  years  1800,  1804,  1810,  and  1813,  etc.  Lond., 
1815,  Fenner  (I),  History  of  the  Y.  F.  at  New  Orleans  in  1853.  New 
York,  1854.  (II)  Amer.  J.  of  Med.  Sc.,  1857,  April,  397.  (Ill)  Sonth. 
Joum.  of  Med.,  1866,  May.  (IV)  New  Orleans  Med.  Joum.,  v,  a.  (V)  ibid., 
vi,  9.  (VI)  South  Med.  Reports,  1850,  ii,  81.  Fergusson  (I),  Edinb.  Med. 
and  Surg.  J.,  1843,  July,  180.  (II)  Lond.  Med.  Gaz.,  1838,  xxi.  102 1. 
(lU)  Ibid.,  1839,  xxiv,  839.  (IV)  Med.-Chir.  Transact,  viii,  108,  585. 
Fermin,  Traits  des  malad.  les  plus  frdquentes  a  Surinam,  etc.  Amsterd., 
1765.  Ferrari,  Edin.  Med.  and  Surg.  J.,  1823,  July,  367.  Fiedler,  Ueber 
das  gelbe  Fieber.  Tiibing,  1806.  Flores,  Ensayo  med.  prat,  sobre  el  tifns- 
icterodes  ...  en  esta  ciudad  por  los  anos  de  1800 — 18 13,  etc.  C!adiz, 
1813.  Flory,  Diss,  sur  la  f.  j.  qui  r5gne  k  la  Guadeloupe.  Mont,  1820. 
Polwell,  Hist,  of  the  Y.  F.  .  .  .  in  the  City  of  Philadelphia  in  July,  1797. 
Philad.,  1798.     FoxBtrom,  Sv.  Lak.  Sallsk.  Hdl.,  1817,  iv,  231.    Fortiii» 


YELLOW   FEVER.  387 

Rapport  pubL  au  nom  de  la  Soc.  Med.  de  la  New  Orleans  sur  la  f.  j.  .  .  .  de 
1819.  N.  Oil.,  1820.  (Revue  m6d.,  1837,  Aug.,  310.)  Francois  (I),  Diss, 
sur  la  f.  j.  de  St.  Domingue  en  Tan  xi  et  xii.  Par.,  An  xii.  (II)  Transact. 
m6d.,  1830,  ii,  411.  Fraser  (I),  Lond.  Med.  Gaz.,  1838,  xxi,  640.  (II) 
Lond.  Med.  and  Phys.  J.,  Ixvi,  202,  304,  399.  Priedel,  see  under  Malaria. 
(II).  Frost,  New  York  Med.  Repos.,  xii,  13.  Piirth  in  Hamb.  Magaz.  der 
ausj.  med.  Litter.,  iii,  12.  Furlong  (I),  Med.-Chir.  Review,  1836,  July, 
XXV,  289.     (II)  Lancet,  1853,  Octbr. 

Gaillard,  Chariest.  Med.  Joum.,  1859,  March,  457.  Gartner,  Bibl.  for 
Laeger,  1825,  ii,  270.  Gastilbondo,  Trattado  del  metod.  curat.  ...  del 
voraito  ncgi'o,  etc.  Madr.,  1 755.  Gtiuthier,  see  under  Malaria.  Genouvds, 
Reboul  and  others,  Annal.  marit.,  1852,  viii,  153.  Gerardin,  Mdm.  sur  la  f .  j., 
etc.  Par.,  1820.  Gibbs,  Amer.  J.  of  Med.  Sc.,  1866,  April,  340.  Gilbert, 
Med.  Geschichte  der  franz.  Armee  zu  St.  Domingo  im  Jahre  x,  etc.  Prom 
the  French.  Berlin,  1806.  Gillespie  (I),  Observ.  on  the  Diseases  .  .  .  on  the 
Leeward  Island  Station  in  1794 — 96.  Lond.,  1800.  (II)  Amer.  Med.  and 
Philos.  Regist.,  i,  loi,  253.  Gillkrest,  Essay  on  Y.  F.  Lond.,  1832. 
Gilpin  (I),  Edinb.  Med.  and  Surg.  J.,  1814,  Jan.,  41,  July,  311,  and  Med.- 
Chir.  Transact.,  v,  303.  (II)  N.  Orl.  Med.  J.,  v,  216.  Gonzales,  Dissert. 
sobre  la  calent.  maligna  .  .  .  enCadix,etc.  Madr.,  1801.  In  German  Berl., 
1805.  Gore,  Army  Med.  Reports,  1869,  ix,  405.  Gori,  Nederl.  Tijdschr. 
voor  Gencesk,  1866,  i,  529.  Gouin,  Ai-ch.  de  med.  navale,  1866,  vi,  404. 
Goupilleau,  Gaz.  mdd.  de  Paris,  1838,  782.  Graham  and  Kennedy, 
Sanitary  Report  of  New  Orl.,  1854.  Griffiths,  Amer.  Med.  Record,  xiv, 
289.  Griffon  du  Bellay,  see  under  Malaria.  Gros  et  Gerai-din,  Rapport  sur 
la  f.  ].  qui  ar^gn^  d'une  mani^re  ^pid.  pendant  V6t6  de  181 7.  Nouv.-OrL, 
1818.  Guichet,  Rec.  de  m^m.  de  m6di.  milit.,  1879,  Juill.  Aoiit,  337. 
Guyon  (I),  Joum.  complement,  de  M^.,  1830,  Septbr.  (Annal.  marit., 
1830,  i.)  (II)  Un  mot  sur  la  f.  j.  de  Lisbonne  en  1857.  Par.,  1858, 
(Gaz.  m6d.  de  Paris,  1858,  438,  449.)     Guzman,  Essay,  see  Malaria. 

Hamilton,  Dubl.  Quart.  J.  of  Med.  Sc.,  1863,  August.  Hansford  and 
Taylor,  New  York  Med.  Repos.,  iv,  203.  Hardie  (I),  Account  of  the  Malig- 
nant Fever  ...  in  the  City  of  New  York  1 798.  N.  Y.,  1 799.  (II)  Account 
of  the  Y.  F.  which  occurred  in  the  City  of  New  York  in  the  year  1822. 
New  Y.,  1822.  Harris  (I),  New  York  Med.  Repos.,  iv,  106.  (II)  Amer.  J. 
of  Med.  Sc.,  1834,  May,  41.  (Ill)  New  York  Med.  and  Phys.  J.,  ii,  21. 
(IV)  Report  of  the  Physician-in- Chief  of  the  Marine  Hospital  at  Quaran- 
taine.  Albany,  1857.  Harrison,  New  Orl.  Med.  Joum.,  iii,  563.  Hastings, 
Lectures  on  Y.  F.,  etc.  Philad.,  1848.  Heinemann  (I),  Virchow's,  Arch., 
1873,  Iviii,  162.  (II)  lb.,  1879,  Ixxxvii,  139.  Heller,  see  under  Malaria. 
Ilicks,  New  Orl.  Med.  J.,  v,  220.  Hildige,  Zeitschr.  der  Wien.  Aerzte, 
1858,417.  Hill,  Amer.  Med.  Recorder,  v,  86.  Hillary,  Observat.  on  the 
.  .  .  Epid.  Diseases  in  the  Island  of  Barbadoes,  etc.  Lond.,  1 766.  In  German 
Lpz.,  1766.  Hille,  in  Casper's  Wochenschr.  f.  Heilkde.,  1843,  37*  Hiron, 
Med.  Times  and  Gaz.,  1871,  July,  29,  Aug.,  5,  19.  History  (I)  of  the 
Proceed,  of  the  Board  of  Health  of  the  City  of  New  York  in  1822,  and 
Acooimt  of  the  Y.  F.,  etc.  N.  Y.,  1823.  Hogg,  Western  Joum.  of  Med., 
1.  New  York  J.  of  Med.,  1847,  January.    Holliday, 


888         OEOOBAPHIOAL  AWD  HI8T0BI0AI.  PATHOLOOT. 

Account  of  the  Oii^in  ...  of  tbe  Pntrid  Eilioiis  Fever  ...  in  the  Ci^  qi 
Ilavanna  in  1794.     Falmouth,  1795.    Holt,  Account  of  the  Y.  F.  . 
appeared   in   New   London    .    .    .    1798.      New   Lond.,    1798.      Hi 
Qnoedam  do  typho  tmpieo  in  India  Occident.  (Canwgaviiie)  nnno  1841 
Diss.  Jan.,  1847.     llomor.  Amor.  J.  of  Med.  8c.,  1863,  Oct.,  391.     : 
(I),  Histoiy  of  the  Y.  F.  .  .  .  in  the  City  of  New  York  in  1753.    New  Y., 
1797.     (II)  Ohnervftt.  on  the  Laws  Governing  the  Coninmnioation  of  Con- 
tagiouB  DiieaeeH,  ote.    New  York,  1813.     (Ill)  Ohaervnt.  on  Febrile  Con- 
tagion.    New  York,   1820.      Hulae,  Baltimoie  Med.  anil  SwTg.  J.,   184V  ■ 
April,  393.     Hume   (I),  Account  of  the  True  Bilious  or  Y.   F„  et<i.    Im 
Quier,  Letteni  and  EssayB,  p.  195.     Lond.,   177S.     (II)  Ch^lest.  lied.  J^M 
1854.  ii,  145.    (Ill)  Ibid.,  i8ss.  1.    (IV)  Ibid.,  1S49.  iv,  Norhr.,  1850,  0| 
Jnn.     (V)    Ibid.,   1856,  Jan.   l.     (VI)   Ibid.,  1857.  Jan.  8.     {VII)   Ibid.. 
1858.  March,  145.   (VIII)  Ibid.,  1858,  Soptbr..  ^4,  Novbr.,  7C0.  Humphrey. 
Ediab.  Mod.  and  Surg.  J.,  1816,  April,  177.     Hunter  (I),  sec  under  Molariik. 
(II).     (II)  Conf.  Malaria.  (III). 

JarkBon  (I),  Philad.  J.  of  Med.  and  Phjs.  Sc,  i,  313,  ii.  5.  aoi.  (II) 
L'ebcr  die  Ficbor  in  Jamaica.  From  the  English,  LeipK,,  1796.  (Ill) 
Romarks  on  the  Epid.  Y.  F.  .  -  ,  on  the  Sonth  Coast  of  Spain,  etc.  Lond., 
j8ii.  Jameson,  Anicr.  J.  of  Mod.  Sc.,  1856, Oct., 373.  Jaspard,Arch.deiufd. 
navale,  18G4,  ii,  109.  Jewell  (I),  Transat-t.  of  the  Philad.  College  of 
Physic,  n.  s.,  ii,  Nr.  a,  3,  p.  54.  (II)  Araer.  J.  of  Med.  Sc.,  1859.  April. 
Imray  (I),  Edinb.  Mod.  and  Surg.  J.,  1835,  Jan.,  78.  (II)  Ibid..  1845, 
Oct.,  318.  Ingalis,  N.  Y.  Med.  Repoait.,  xx.  356.  Johnson  (I),  Chariest. 
Med.  Joum.,  iv,  g?.  IS4-  (H)  New  Y.  Med.  Reposit.,  li.  402.  Jones  (I), 
Lond.  Med.  Reposit.,  xii,  198.  (IT)  Boat^in  Med.  and  Surg.  Jonrn.,  1873. 
Novbr.,  543.  (Ill)  Ibid.,  1874,  Jan.,  1873,  Febr.,  151.  (IV)  New  Or!. 
Med.  and  Sui^.  Joum.,  1879,  March,  Jonrdftin,  Joum.  gfin.  do  MiSL, 
1834,  IxixTi,  176  (principally  based  on  the  data  of  Armti).  Jour- 
danet,  Conf.  Malaria.  Irvine,  Treatise  on  tlie  Y.  Fever.  Charleston, 
[810. 

Kearney,  Philad.  Med.  and  Surg.  Report.,  iSOS,  August,  96.     EdlyJ 
Amer.  J.  of  Med.  Sc..  1847,  Octbr.,  373.     Konmdren  {I),Dela  f.  j.  obnen" 
aui  Antilles,  etc.     Par.,  1813.     (II)  Notice  sur  la  maladie  de  Malaga  a 
il'Alicante.     Par.,   1805.     Kerhuel,   Eelat.  m^d.  de  I'^pid.  de  I.  ,' 
T6gn6  a  Cayenne  en   1855  et  ^6.     Montp.,  1864.     Ketchum,  Tranuct.  < 
the  Alabama  State  Mod.  Soc.,  Mobile,  18,^5.     Kctteriing,  Ueber  das  f 
Fieber.     Regensh.,  1804.     Keutsch  (I),  Nord.  Archiv  fur  Naturknnde,  ii 
HeHi,  53.    (II)  Ibid.,  189.     (Ill)  Ibid..  Heft  3,  169.    Killpatrik,  Nalj 
Orleans  Med.  Joum.,  ii,  40,  196.     King,  The  Fever  at  Boa- Vista  in 
46,  etc,     Lond.,  184S.     Kinloch,  CtiarloBt.  Med.  Joum.,  1858,  Jan.,  1 
LacOBte,  Diss,  hint.sar  la  fi&nre  .  .  .  ii  Livorae  en  1804.    Liv.,  i8e 
German  Leipi.,  1S05.     Lafnente,  Obsorvaaioncs  justdfic.  y  decisivas  sobn  ,  J 
la  fiebre  amariUa,  etc.     Madrid,   iSog.     Laird,  Lancet.  1853.  August  ^M 
Lallcmant,  Das  gclbe  Fieber,  nach  dosson  geogmphischor  Verbreitung,  et*. 
Brcalan,  1857.     La  Ikiche  (I),  Transact,  of  the  Philad.  College  of  Physic, 
ii.  No.  4,  314.    (II)  Yellow  Fever,  considered  in  its  Histor.  Pathological .  .  , 
RelntioPi.    Philadelph.,  1855,  3  toIb.    Larrey,  Tableau  do  la  Sim  jaoue  i 


YELLOW   PEVEB.  889 

Valence.  Par.,  1 870.  Laso  y  Sola,  Period,  de  la  Soc.  med.  quir.  de  Cadiz, 
*»  337'  lifturison,  Baltim.  Med.  and  Surg.  Journ.,  1843,  June,  323.  Law- 
wn  (I),  Med.  Times  and  Gaz.,  1858,  Feb.  20.  (II)  Lancet,  1879,  May,  588, 
^62 1,  Leblond,  Observ.  sur  la  fi^vre  j.,  etc.  Par.,  1805.  Lefort,  Opinion 
8ur  la  non-contagion  .  .  .  de  la  f.  j.,  etc.  Par.,  1820.  Lefoulon,  Essai  sur 
les  fievres  adynamiques  en  g^ndral,  etc.  Par.,  18 16.  Legris,  Quelq.  mots 
«ar  r^pid.  de  f.  j.  de  1862  a  Vera  Cruz.  Montp.,  1864.  Leiblin,  Diss.  sist. 
de  typboicterode  animadversiones.  Lpz.,  18 15.  Lemoine,  Revue  m6d.,  1840, 
Dec.,  321.  Lempribre,  Pi*act.  Observ.  on  tbe  Diseases  of  the  Army  in 
Jamaica,  etc.  Lond.,  1779,  ii  vol.  Lesson,  Brit.  Med.  Journ.,  1871,  June, 
617.  Letters  and  Documents  relating  to  the  late  Epid.  of  Y.  F.  Baltimore, 
1820.  Levacher,  see  under  Malaria.  Lewis  (I),  On  the  Remittent  and  In- 
termitt.  Y.  F.  of  MobUe.  N.  Orl.,  1847.  (II)  New  Orl.  Med.  and  Surg.  J., 
i,  281,  413.  (Ill)  Ibid.,  iii,  691 ;  iv,  3,  151, 318,  4S9.  Lind,  Versuch  nber 
die  Krankheiten  der  Europaer  in  heissen  Climaten.  From  the  Engl.  Riga, 
1773.  Lining, Edinb.  Ess. and  Observ., N.  S.,ii.  In  German:  Neue  Versuche 
u.  8.  w.  Altenburg,  ii,  419.  Louis  et  Trousseau,  Mdm.  de  la  Soc.  m6d. 
d'observation  de  Paris,  ii,  i — ^300.  (English :  Researches  on  the  Y.  F.  of 
Gibraltar  of  1828,  by  Shattuck.  Best.,  1839.)  Lyman,  New  Orleans  Med. 
JouiTi.,  X,  760.  Lynch,  Philad.  Med.  and  Surg.  Reporter,  1878,  Nov.,  469. 
Lyons,  Report  on  the  Pathology  ...  of  the  Epid.  of  Y.  F.  which  prevailed 
at  Lisbon,  etc.    Lond.,  1859. 

McCabe,  Edinb.  Med.  and  Surg.  J.,  18 19,  Oct.,  533.  McAllister,  N.  Orl. 
Med.  Joum.,  x,  675.  Maccoun,  Amer.  J.  of  Med.  Sc,  1858,  Oct.,  324. 
McDiarmid,  Lond.  Med.  Gaz.,  1837,  xxi,  444.  Mackell,  Chariest.  Med. 
Journ.,  1856,  May,  289.  Mackay,  Lancet,  1868,  April,  418.  McCravan, 
New  Orleans  Med.  Journ.,  v,  227.  Macgruder,  Ibid,,  iv,  689.  McKinlay, 
Edinb.  Monthl.  Journ.,  1 852,  Sept.,  Nov.  McKittrick,  De  f ebre  Ind.  Occident. 
malign.-flava.  Edinb.,  1766.  In  Baldinger's  Sylloge,  i,  107.  McKnight, 
Amer.  Med.  and  Philos.  Regist.,  iii,  293.  McLean,  Inquiry  into  the  Nature 
and  Causes  of  the  great  Mortality  among  the  Troops  at  St.  Domingo,  &c. 
Lond.,  1797.  McMeurtry,  Lancet,  1878,  Oct.,  567.  McWilliam  (I),  Lond. 
Med.  Gaz.,  1850,  866.  (II)  Report  on  the  Fever  at  Boa  Vista,  etc.  Lond., 
1847.  Macs,  Revue  m6d.,  1839,  Oct.,  122.  Magrath,  Edinb.  Monthl.  Journ., 
iS53>  June,  520.  Mallory,  Amer.  Joum.  of  Med.  Sc,  1874,  April,  343. 
Manifesto  sobre  la  epidemia  .  .  de  Se villa  .  .  en  ano  1800,  etc.  Sev.,  1800. 
Mantegazza  .(conf .  Malaria.)  do  Maria,  Memor.  sobre  la  Epidemia  de 
Andalucia  el  ano  de  1800  al  1819.  Cadix,  1820.  Marks,  Transact,  of  the 
State  Med.  Assoc,  of  Alabama.  Mobile,  1854.  Marsh,  Philad.  Med.  and 
Surg,  Reporter,  1873,  Dec,  416.  Martin,  Relat.  d'une  dpid.  de  f.  j.  h  bord 
de  I'Eure  en  1863.  Montp.,  1865.  Martinez  (conf.  Malaria).  Mauger, 
Arch,  de  m^.  nav.,  1869,  June,  424.  Maurice,  Gaz.  des  h6pit.,  1863,  No.  102. 
Melica,  Annal.  univ.  di  Med.,  1829,  July.  1830,  Maggio.  M^lier,  Gaz. 
hebdom.  de  Mod.,  1863,  254  seq.,  auch  Gaz.  mdd.  de  Paris,  1863,  274  seq. 
Mellado,  Hist,  de  la  epid.  padecida  en  Cadix  el  ano  1810.  Cadix,  181 1. 
Mendoza,  Memor.  sobre  la  fi^bre  con  tag.  en  Malaga.  Madr.,  1822.  Meroier, 
Gaz.  des  hApit.,  1858,  465.     Merrill  (I),  New  Orleans  Med.  J.,  viii,   i. 

^  T>hilad.  J.  of  Med.  and  Phys.  Sc,  ix,  235.     (Ill)  North  Amer.  Med. 


390 


OEOORAPHIOAL  AND   UISTOIIICAL  PATHOLOGY. 


sod  Snrg.  J.,  1826.  ii,  Oct,,  ai?.  Miller  (I),  Load.  Med.  and  Phya.  J.. 
97,  and  Bdinb.  Med.  ond  Snrg,  J.,  1807,  Jnly,  276.  {II)  Load.  Med. 
Pliys.  .1.,  iliii,  April,  fill)  Philad.  Med.  and  Surg.  Report.,  1868.  ] 
137.  Milroy  (1),  Brit.  Med.  Joum.,  1859,  June,  453,  (II)  Tninsact.  of 
Epidemiol.  Soc.,  iii,  254,  Mimaut,  Mi;m.  sur  la  nature  dcs  loalnd.  1 
miqueii  »  Curthagfine,  etc.  Par.,  1819.  Mit«boll  (1),  Amer.  Med. 
Ptiilott.  Kegist.,  IT,  161 .  (II)  and  Miller,  New  York  Med.  KepoB.,  vii, 
Molsro,  Period,  de  la  boc.  med.  quir.  de  Cndii,  iv,  41.  Morictt«  (I),  Wi 
Med.  and  Phys.  J.,  i,  243.    (II)  The  Epid.  Y.  F.  of  Natchez.    Natch.,    ' 

(III)  ObBervBt.   on   the  Epid.   Y,   i'.  o£   Natchez,  etc.     Louiaviile, 

(IV)  New  Orl.  Med.  Joum.,  i,  loj.  Monro,  New  Y.irk  Med.  Hepos., 
136.  Monson,  in  Webster,  Collection  of  Papers,  etc.  N.  Y.,  1796, 
MonteE,  Ptiiod,  de  la  soc.  med.  qnir.  do  Cadii,  ir,  id.  Moores,  New  Yi 
Med.  Repos.,  iv,  351.  Moreau  de  Jonnes  (I),  Mont^r.  hist,  ct  mfd. 
E.  j.  des  Antilles,  a\x.  Par.,  1830.  (II)  in  Leroux  Joum.  de  Med., 
till)  Nouv.  Joum.  de  Mid.,  viii,  1 13.     (IV)  Bullet,  des  sc.  mfd.,  ix 

(V)  Joum.  gfin.de  Mod.,  oriii,  99.  (VI)  Transact,  miid.,  i,4i9.  (VII) 
Joum.  ds  Miid.,  ivi,  330.  (VIII)  Ibid.,  iv,  136.  Morebead,  Mod. 
and  Gaz.,  1S54,  Feb.,  128.  Moreno,  Ensayo  sobre  el  tifus  icterode 
Cadiz,  1813.  Morgan  (I),  Philad.  Joum.  of  Med.  and  Pbys.  So.,  iv,  I. 
(II)  Ibid.,  viii,  53.  Mortimer,Med..Cbir.  Joum.andI{ev.,iii,i8o.  MoMley, 
Abbandl.  von  don  Krankb.  zwischen  den  Wendexirkelu.  From  the  Engl. 
Niimb.,  1790.  MoufHet,  Arcb.  dc  in£d.  navale,  1 864,  ii,  367.  MouiU^  Essai 
sur  la  f.  j.  observ.  aa  cap  Fran9oiB  do  St.  Domingue.  Par.,  iSia.  Moultrie, 
Diss,  lie  febre  malign.  biUos.  Americoe.  Edinb.,  174S.  In  Baldinger'i 
SylL,  i,  1(13.  MuDro,EUinb.  Med,  Joum.,  1S71, Sept.,  301.  Musgrave, Med.- 
Cliir.  Transact.,  ix,  92  aeq. 

Naphegyi  (I),  see  under  Malaria.  (II)  Philad.  Mod.  and  Surg.  Report.* 
iS(i8,  Feb,,  117.  Newton, see  under  Malariii.  Nicholson,  Assoc.  Med.  Joum., 
1853,  Sept.,  807,  856.  Nogen.  Rbtuo  mfd..  1834,  Aofit,  315.  Nott  (I), 
South,  Joum.  of  Med.,  1847,  Jan.  (11)  Amer.  J.  of  Med.  So..  1845,  April, 
377.  (Ill)  Chariest.  Med,  Joum.,  iii,  t.  (IV)  New  Orleans  Med.  ud 
Surg.  J.,  I,  571. 

Ogier,  Cbarleat.  Med.  Joum.,  1859,  March,*i865.  O'llalloran, RemadM 
on  the  Y.  F.  of  the  South  and  East  Coast  of  Spain,  ele.  LonJ.,  1833.  Orfila, 
Nouv.  Jonm.  de  Med.,  vi,  383.  Osgood,  Schreiben  tiber  dss  G.  P.  in  Ve«t> 
indien.  From  the  Engl.  Brem..  iSaa.  O^Ti^re,AcKouut  of  the  Contag.  Epid,' 
Y.  F.  .  .  in  Philadelphia  in  1797,  etc.     Philad.,  1798. 

PuUoni,  OsaerTaz.  med  sulla  molatt.  febr.  domiiuiutc  in  Livomo.  etc 
LiTomo,i8o4.  Germ. Ed.:  Leipz.,  iSog.*  Purisetet Mazet,0b8errat.Etirta. 
f.  j.  faites  ii  Cadix  en  1S19.  Par.,  1830.  Pasculis  (1),  On  the  Atmospher. 
C'liuses  ot  the  Kpid.  in  Philadelphia,  1793,  (U)  Account  of  the  Contag. 
Epid.  Y.  F.  .  .  .  in  Philad,.  1797;  ibid.,  1798.  (Ill)  New  York  Med. 
Repos,,  IX,  23g.  Patergon.  Loud.  Med.  Gaz,.  1851.  Maroh.  Fellarin,  Qat. 
luM.  de  Paris,  1858,  186.  Perlee,  Philad.  J.  ot  Med.  and  Pbyaic.  Sc, 
Piriou,  Arcb.  de  m&l.  navale,  1869,  Join,  405.  Pop,  NederL  Tijdschr.  roor 
Geneesk,  1859,  ai7.  Poruber,  Chariest.  Med.  Joum.,  1858.  Portei  ~ 
tMed.  8c.,  1853.  Oct.,  305.    (U)  Ibid.,  1854,  July,  a'.  Oct.,  34 


'ixst  ^^1 


YELLOW   FE VBB.  391 

1855,  Jan.,  86,  April,  374,  July,  42,  Oct.,  391 ;  1856,  Jan.,  338.  (Ill)  Ibid., 
1858,  April,  347.  Posey,  see  under  Malaria.  Potter,  Mem.  on  Contagion^ 
more  especially  as  it  respects  the  Y.  F.  Baltimore,  181 8.  Proceedings  of 
the  College  of  Physicians  of  Philadelphia,  etc.  Philad.,  1798.  Proofs  of 
the  origin  of  Y.  F.  in  Philadelphia,  etc.  Philad.,  1798.  Proudfoot,  Dublin 
Hoep.  Reports,  ii,  354,  and  Edinb.  Med.  and  Surg.  J.,  1827,  April,  343. 
Pugnet,  M6m.  sur  les  fi^vrc  de  mauvab  caract^re  du  Levant  et  des  Antilles. 
Lyon,  1804.  Purse,  New  York  Med.  Record,  1877,  Nov.,  691.  Pym,  Ob- 
servat.  upon  the  Bulam  Fever,  etc.     Lond.,  1815. 

Ralph,  Edinb.  Med.-Chir.  Transact,  ii,  49.  Ramon  de  la  Sagra,  Gaz.  m^. 
de  Paris,  1863,  312.  Ramsay  (I),  Review  of  the  Improvement  of  Medic,  in 
the  1 8th  century,  etc.  Chariest.,  1800.  (II)  New  York  Med.  Repos.,  iv, 
217.  (Ill)  In  Webster,  Collection,  p.  154.  (IV)  New  York  Med.  Repos., 
iv,  98.  (V)  Ibid.,  vi,  335.  (VI)  Edinb.  Med.  and  Surg.  J.,  181 3,  July,  422. 
(VII)  N.  Y.  Med.  Repos.,  viii,  365.  (VIII)  Ibid.,  xi,  233.  Rand,  Ibid.,  ii, 
466.     Randolph,  Ibid.,  xxiii,  165.    Reese,  Observations  on  the  Epidemic  of 

18 19,  etc.  Baltimore,  18 19.  Rein,  Hamb.  Mag.  f.  ausl.  Litt.  der  Med.,  iii, 
84.  Relatorio  da  epidemia  de  febre  amarilla  em  Lisboa  no  anno  1857. 
Lisboa,  1859.  Report  (I)  of  a  Committee  ...  to  investigate  the  facts  rela- 
tive to  the  Ship  Ten  Brothers.  Bost.,  1820.  Report  (II)  of  the  Comm.  app. 
to  investigate  the  causes ...  of  the  late  Sickness  ...  of  Mobile.    Ibid., 

1820.  Report  (ni)  on  the  Origin  of  the  Y.  F.  in  Norfolk,  etc.  Richmond, 
1857.  ^port  (IV)  of  the  Comm.  of  the  City  Council  of  Charleston  upon 
the  Epid.  Y.  F.  of  1858.  Chariest.,  1859.  Report  (V),  Official,  of  the  Comm. 
app.  to  inquire  into  the  Origin  ...  of  the  Y.  F.  in  Bermuda  in  1864.  Lond., 
1 866.  Report  (VI)  of  the  Comm.  of  the  Med.  Soc.  of  New  Orleans  on  the 
Epid.  of  1820.  New  Orl.,  182 1.  Report  (VII)  of  the  Joint  Committ.  of 
Councils  relat.  to  the  Pestil.  Diseas.  of  the  Summer  and  Autumn  of  1820  in 
Philadelphia.  Ibid.,  182 1.  Report  (VIII)  on  the  Y.  F.  Epidemic  of  1873 
at  Shreveport,  La.  Shreveport,  1874.  Report  (IX)  of  the  Board  of  Health 
of  the  State  of  Georgia.  Atlanta,  1876.  Revere,  Amer.  Med.  Record,  iii, 
314.  Rexano,  Crisb  epid.  que  se  padacio  en  . .  .  Malaga  en  el  aiio  1741. 
Mai.,  1742.  Rey,  Arch,  de  m6di  nav.,  1877,  Oct.,  277  fE.  Reynaud,  Gaz. 
mcd.  de  Paris,  1863,  746.  Ricque,  Relat.  de  T^pid.  de  f.  j.  a  bord  de  TAviso 
u  vapeur  la  Grandeur,  etc.  Strasb.,  1858.  Robertson,  Report  on  the  Origin 
and  Cause  of  the  late  Epid.  in  Augusta,  1839.  Augusta,  1839.  Rochester. 
Philad.  Med.  and  Surg.  Reporter,  1875,  Aug.,  148.  Rochoux  (I),  Diss,  sur 
le  typhus  amaril,  etc.  Paris,  1822.  (II)  Recherch.  sur  la  f.  j.,  etc.  Paris, 
1822.  liomay.  Diss,  sobre  la  fiebre  amarilla,  etc.  Habana,  1791.  Rosset, 
New  York  Med.  Repos.,  ii,  153.  Roth,  Memorabilien,  1871,  No.  5,  9. 
Eouppe,  De  morbis  navigantium.  Lugd.  Bat.,  1 764.  Rouvier,  Diss,  sur  la 
f.  j.  qui  a  T6gn6  en  Tan  X  dans  Tile  de  Guadeloupe.  Montpell.,  1807. 
Rubio,  Analysis  med.  de  la  epid.  que  se  padcci6  en  Malaga.  Rufz  (I),  Gaz. 
med.  de  Paris,  1842,577,  sqq.  (II)  Arch,  de  mcd.  navale,  1869,  AoAt.,  119. 
Rule,  New  York  Med.  Repos.,  xii,  323.  Rush  (I),  Account  of  the  Bilious 
Remitt.  Fever  ...  in  Philadelphia  in  the  year  1793.  Philad.,  1793. 
In  German  :  Tubingen,  1796.  (II)  Med.  Inquir.  and  Observ.,  iii,  197. 
Ill)  Ibid.,  iv,  3. 


392         CEOGEAPirrCAL  AKD  HISTOBIOAL  PATHOLOCT. 

Salamanca,  Obaerr AC.  med.  sobra  In  epidemio,  eta.    MulaKo-  1S04.     Sal-f 
gado,  Keflex,  acerca  de  la  epidemift  qne  reyna  en  Cadix.    Madrid, 
Sanchez,  Hiit,  de  la  Soc.  roy.  de  MiSd.,  iv,  aig.    Sarronille,  De  la  fiovre 
jaune  ^pid^miqiiD  dans  lc«  poeaesBioiiB  fran^aiseB  do  la  OAt«  d'or.     Pniis, 
1869.    Savarwj,  Do  la  fifivre  j.  en  g6n£ral  et  parti cnlit'rement  de  celle  qnt 
a  r6gni  a  Ib  Martimqne  en  I'an  XI  et  XII.     Napl.,  1809.     Sahlcgtil,  Bibl. 
foi  I^e^r,  1811,  ii.     Sclimtdt,  South.  J.  of  Med.,  1S67,  Nov.    Sohmidtleifl, 
Arcfa.  fiir  klin.  Med.,  1868,  iv,  50.   8ahDm!iiLcrg,NedarI.  Lancet,  v.   Schotte, 
VoQ  einem  aii8teckendeit,Bcliwarz-galli(,'ten  Faulfiober,  etc.   From  the  EngL^ 
Stendol,  17S6.    Scott,  Acoonnt  of  tlie  Y.  F.  ru  it  appeared  in  New  Loud 
1798.    New  Lonil,,  1798.    Scrivener  (I),  Med.  Times  and  Gaz„  1873,  FeKj 
17.    (II)  Ibid.,  1873,  Nov.,  511,  537.  Seajrrove,  Amer.  Med,  and  Philosoplu 
Begist.,  iii,  417.     Seaman  (I),  iu  Wflbater  Collect.,  p.  i-     (II)  New  YoiT' 
Med.  RepOB.,  iv,  348.     Selden  (I)  and  Whitehead,  Ibid.,  iv,  319.     (II)  Ibid,  j 
vi.  347.    Stiecat,  Medical  and  Physiol.  EBBoys,  etc.   CbarleBl,,  1S19.   Sigaud 
see  under  Malaria,    da  SiIva,Med.  Times  and  Gaz.,  i86g,  Jan.,  i. 
(I),  Carolina  Joum.  of  Med.,  1835,!,  i.  (II)  CharleBt.  Med.  Joum.,  vi,  798H 
I,  107.    Slajtor,  Tmnaact.  of  the  Epidemiol.  Sue,  i,  354.    Smart,  Ibid.,  i' 
24,  Smith  (1),  Med.  Times  and  Gas.,  iBCa,  July,  19.    (II;  New  York  Med 
Bt^poe.,  i,  459.    (Ill)  Account  of  the  Y.  F.  which  appeared  in  the  City  oi 
Galveston,  etc.  Gal  vest..  1839.  (IV)  Sonth.  Mud.  Ilcports,  11,456,  (V)  Edinb. 
Med.  and  Snrg.  J..  1855,  April,  165,     (VI)  lu  Webster's  CoUection,  p.  65. 
(VII)  Transact,  of  the  Epidemiol.   800.,  i.  344.      (VIII)   Ibid., 
(IX)  and  Tuck,  New  Orleans  Med.  Joam.,  x,  G63.     Soucrampe,  It«c.  ; 
de  la  Soc.  de  Mivl.  de  Paria,  i,  264.     Steinberg,  Amer.  Joum.  of  Med.  S 
1873,  April,  398.    Stewart,  Amer.  Med.  and  Philoe.  Begist.,  iii,  183.   BtiU^^ 
N.  York  Med.  Record,  1879,  March,  193,  Stone  (1),  New  York  Med.  Record,? 
1867-68,  ii.  3(14.    (II)  New  Orbsans  Med.  J.,  i.  510.    (Ill)  Ibid,  i 
Stiingham,  Edinb.  Med.  and  Surg.  J.,  r8ci5,  April.  143.     Strobel,  Easay  oa 
the  Bobject  of  the  Y.  i'.,  etc.     CbarlcBt,  1840.     Sue,  Examcn  critique  dea  . 
obaervat.  but  la  f.  j,  iinpurtiie  de  Malaga  a  Pouiijgue,  etc.     Marseille,  1833. 

Taylor,  in  Webster's  Collection,  p.   147.     TeevaD,  Med.  Times  and  Gsx., 
1854,  Feb.,  I2g.     Teitoris,  Observat.  proveinaJ  de»  bc.  mud.,  1831,  Sept.; 
Oct.,  ti,  115,     Theveaot,Bee  under  Malaria.  (I).     Thomas  (I),  Esaai  nir  la.  f. 
].  d'Am(5rique.    Par.,  1823.    {II)  Qaz.  mud.  de  Paris,  1838.  59.  (HI)  Load. . , 
Med.  Raposit..  viii,  205.     (IV)  Traits  prat,  de  la  f .  j.  observfie  k  la  NouYella  - , 
Orleans.  Paris,i848.  (V)  Ballet,  de  I'acad.  de  M6d.,vii,  1016.  (Vl)PhiUd., 
Med>  and  Snrg.  Reporter,   1878,  Dec,  533.     Thompson.  New  York  Med. 
Record,  1868,  Angust,  246.   Thornton,  Boston  Med.  and  Snrg.  Joum.,  1879,, 
Dec.,  787.      Thueesink,  Untereucbung  ob  dss  G,  F.  ansteckend  sei  oder' 
nicbtP     From  the  Dutch.     Brem.,  1823.     Ticknor,  Nortii  Anier.  Med.  fti^ 
Surg.  J.,  iii,  313;  iv,  i.     Tidyinan,niihid.  J.of  Med.  aud  Pbya.  Sc.,xii,325. 
mlton,  New  York  Med.  Roposit.,  iii,  138.     Todd,  Edinb.  (Duncan's)  Anmds    ' 
of  Med.,  i,  334.    Tooley,  Hist,  of  the  Y.  P.  ua  it  appeared  in  the  City  o£   ] 
Natchez  in  1833.     Natch.,  1S33.     Tuwne,  Treat,  of  the  Disoaaes  moat  fre- 
quent in  the  West  Indies,  etc.     Lond.,   1736.     Townsend  (I),  New  York 
Med.  and  Phys.  J.,  1833,  ii.  315.  and  Aoconnt  of  the  Y.  P.  ...  in  the  City   ] 
of  New  York  ...  1832.     New  York,  1833.     (II)  New  York  Med.  Jouro.J^ 


liByfti 


YELLOW   FBVBB.  393 

1831,  Feb.,  303.  Trotter,  Medicina  nautica,  etc.  Lond.,  1804,  iii  vol. 
Tsohadi  (I),  Wochenselir.  zu  Oest.  med.  Jahrb.,  1846,  469.  (II)  Wiener 
med.  Wochenschr.,  1858,  No.  45. 

Valentin  (I),  Joum.  gdn.  de  M^.,  Ixxviii,  ia8.  (II)  Traits  de  la  f.  j. 
d'Am6riqae,  etc.  Par.,  1803.  Valetti  and  Logan,  New  Orl.  Med.  J.,  i, 
237.  Vance  (I),  Edinb.  Med.  and  Surg.  Jonra.,  181  a,  July,  401  (also  in 
Pjm,  p.  61,  seq.).  (II)  Philad.  Med.  and  Surg.  Reporter,  1879,  Aug., 
148.  Vatable,  Jonm.  nniv.  des  so.  m^.,  Nr.  58,  p.  40  (Annal.  maritim., 
1820,  i,  774).  Vauglian  (I),  New  York  med.  Beposit.,  iii,  368.  (II) 
History  of  the  Autumnal  Fever  which  prevailed  in  the  Borough  of  Wil- 
mington in  1803.  Wilmington,  1803.  St.  Vel,  Arch,  de  m^d.  nav.,  1871, 
Decbr.,  401.  Velasquez,  Period,  de  la  soc.  med.  quir  de  Cadiz,  i,  357. 
Verdier,  ^tude  (conf.  Malaria).  Vergoara,  Revue  m^.,  1826,  Aug.,  347. 
Villalba,  Epidemiologia  espanola,  etc.    Madrid,  i8oa,  ii  vol. 

Walker,  New  York  Med.  Bepos.,  i,  496.  Warren  (I),  Treatise  Cone,  the 
Malignant  Fever  in  Barbadoes,  etc.  Lond.,  1740.  (II)  New  York  Med. 
Bepos.,  i,  136.  (Ill)  Transact,  of  the  N.  CaroL  State  Med.  Soc.,  1856. 
Warring,  Beport  to  the  City  Council  of  Savannah  on  the  Epid.  Disease  of 
1820.  Savannah,  1821.  Watkins,  New  York  Med.  Bepos.,  iv,  74.  Watson 
(I),  Edinb.  Month.  Joum.,  1853,  May,  435.  (II)  Ibid.,  1853,  Oct.,  284. 
(Ill)  U.  S.  Army  Beports,  i860,  182.  Watters,  New  York  Med.  and  Phys. 
J.,  i,  469.  Watts,  N.  York  Med.  and  Surg.  Begist.,  1820,  ii,  vol.  i,  219. 
Webster,  Collection  of  Papers  on  the  Subject  of  Bilious  Fever,  etc.  N. 
York,  1 796.  Wheaton,  New  York  Med.  Beix)s.,  x,  329.  White,  New  York 
Med.  Becord,  1877,  Jan.,  27.  Whittaker,  Philad.  Med.  and  Surg.  Beporter, 
1879,  Septbr.,  272.  WibUn  and  Harvey,  Lancet,  185a,  Febr.  Willey, 
New  Y'ork  Med.  Bepos.,  v,  123.  Williams  (I),  Essays  on  the  Bilious 
Fever  .  .  .  of  Jamaica,  etc.  Lond.,  1752.  (II)  and  Andrews,  New  Orleans 
Med.  J.,  i,  35.  (Ill)  Ibid.,  v,  217.  Williman,  Chariest.  Med.  J.,  1856, 
March,  162,  May,  331.  Wilson  (I),  Memoirs  of  West  Indian  Fever,  etc. 
Lond.,  1827.  (II)  Lancet,  1830,  June,  401.  WoodhuU,  Amer.  Joum.  of 
Med.  Sc,  1877,  July,  17.  Woodworth,  Philadelph.  Med.  and  Surg. 
Beporter,  1878,  Aug.,  197.  Wucherer,  in  Jahrb.  der  Medicin  (Schmidt's), 
xcix,  237.    Wurdeman,  Amer.  J.  of  Med.  Sc,  1845,  Jan.,  52. 

Yeates,  New  York  Med.  Bepos.,  xxiii,  i. 

Zimpel,  Jen.  Annal.  f.  Med.,  i,  68. 


ASIATIC    CUOLBRA. 


{.  9Q.   First  Pandemic,  1^17-23. 

In  the  nineteenth -century  onoala  of  pestiluncc,  the  yet 
I  Si  7  stands  as  one  chargsd  with  fatality  to  the  human  i 
It  was  in  that  year  there  began  the  epidemic  estensioa  OTei 
India  of  a  disease  which  had  previouBly  been  known  only  e 
an  endemic  in  a  few  districts  of  the  country ;  in  that  and  t' 
following  year  it  overran  the  whole  peninsula,  in  a  ahc 
time  it  crossed  tLo  borders  of  its  native  territory  in  1 
directions,  penetrated  in  its  farther  progress  to  almost  eve 
part  of  the  habitable  globe,  and  thus  acquired  the  characteej 
<i{  a  world-wide  pestilence,  which  has  repeatedly  since  tbei 
entered  on  its  devastating  campaigns  and  has  claimed  itt 
many  millions  of  victims.  This  sickness,  known 
native  seats  under  the  names'  of  Morehi,  Murdeahin,  am 
Visiichika,  having  had  afterwards  the  name  of  Cholera  | 
to  it,  from  a  form  of  disease  nearly  related  to  it  in  symptoiu 
and  the  name  of  Asiatic  cholera  (or  preferably  Indian  cholera)^ 
to  distinguish  it  from  the  allied  forms,  has,  up  to  the  presen 
broken  out  and  spread  to  the  extent  of  a  pandemie,  c 
Indian  and  extra-Indian  soil,  four  successive  times.  Ti 
first  pandemic  comprehends  the  period  from  1817  to  1S23] 
the  second  from  1826  to  1837,  the  third  extends  from  I 
to  1S63,  while  the  fourth  began  in  1S65  and  ended  in  1875.  ' 

Tlie  point  of  departure  of  the  first  paademit:  in  1817  is  enveloped  14  .1 
impenetrable  obBcuritj.  It  appears  tba.t  tlie  dieeaae  had  alrcudj  begun,  || 
be  epidemic  in  i8lfi  in  a  district  of  Behar,  in  the  nc-ighbourliood  of] 
Pumcah.'  The  first  reliable  inrormation  as  to  its  dilTuBion  datM,  j 
biiwever,  from  the  spring  of  1817.'     In  tbe  month  of  May  it  was  at  \ 

'  l^ce  Macphi^rsou  (' AudbU  of  Clioli^n,'   LoDil..    ■H?^,   pp.  6 — 14)  for  tl 
numerouu  nynotiiims  of  Asiatic  cLoltira  iu  itE  tmlire  niid  fureign  scata. 

'  Conf.  Mac]ilicnon,  ib.,  p.  151. 

'  For  tlie  iprcHil  of  cholera  in  Ibe  yean  iSi7-I9>mic  cipvcialty  tbe  '  Report  m 
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Kiahnaghur,  on  thu  Hooghly,  in  June  at  MiiimunHing,  on  the  Brali- 
mapntra,  in  July  at  Patna  and  Dacca  (in  the  lower  basin  of  the  Ganges), 
in  the  beginning  of  August  at  Calcutta,  and  in  the  middle  of  that 
month  at  JesBort'.  AImt>Bt  simultaneouslj  with  its  appearance  in  the 
laat-mentiuned  locality,  where  the  attention  of  the  authorities  was  first 
dmwn  to  its  epidemic  character,  it  showed  itself  in  tbe  districts  oF 
Chittagong  {eastern  shore  of  the  Bay  of  Bengal)  and  Rajaahahja  (valley 
of  the  Ganges) ;  in  the  beginning  of  September  it  came  to  Bhagulpoor  and 
Mongheer,  in  the  middle  of  that  month  to  Pumeah,  Dinajepore,  Buxar, 
and  Gbazipore,  and  in  the  beginning  of  October  it  was  in  the  districts  of 
Bcrhampore  and  Bungpore.  So  that,  in  the  space  of  four  months,  the 
pestilence  had  already  overrun  a  great  part  of  Lower  Bengal.  Early 
in  Ifovcmber  the  epidemic  broke  out  in  Mirzapore  and  in  the  Bun- 
delkhund  Stat^,  where  it  was  prevalent  especially  among  the  English 
troops  under  Hastings,  and  penetrated  as  fur  as  Biva.  During  the 
months  from  December  to  February,  the  sickness  appears  to  have  been 
everywhere  extinguished,  or  at  least  to  have  remitted  materially;  but 
in  Mai-oliof  i8i»it  reappeared  at  mostof  tlie  places  where  it  had  already 
been,  and  now  it  spread  over  the  whole  of  Hindostan,  a  great  part  of 
tho  Deccan,  and  along  the  eastern  and  weatem  seaboards  of  India ;  so 
that,  in  the  course  of  that  year,  only  a  few  of  the  larger  tracts  of  the 
country,  more  especially  the  hill  districts,  escaped  it.  The  epidemic 
broke  out  in  March  of  that  year  at  Allahabad  (at  the  confluence  of  the 
Ganges  and  Jumna)  and  in  Bundelkhuud,  whence  it  spread  in  a  north- 
westerly direction  along  the  plain  of  the  Ganges,  by  Agra,  Mattra, 
Delhi,  Uudh,  Lucknow,  and  Bareilly,  travelling  through  the  North- West 
Provinces  to  tho  Funjaub ;  and  in  a  westerly  and  south -westerly 
direction  by  Malwa  to  Khandeish,  reaching  Goojerat  and  the  Baja 
states,  and  thereafter  Aurangabad  and  Poena,  until  it  came  in  August 
to  Bombay,  whence  it  overran  the  Eonkan  and  extended  to  the 
Uolabur  Coast.  From  Lower  Bengal  the  pestilence  had  in  the  mean- 
time penetrated  into  the  hill  diatrica  of  Tirhoot  (where  it  attained 
to  an  elevation  of  3000  feet  and  upwards),  and  it  had  at  the  some 
time  taken  a  southerly  dii-ection  towards  the  Preaidency  of  Madras, 
had  reached  Ganjam  by  the  month  ot  March,  was  at  Vi^agapatam  in 
Hay,  at  Maeulipatam  in  July,  at  Nellore  in  August,  at  Uadias  in 
October,  and  at  Pondiolierry  a  little  later ;  while  in  the  meantime  it  hud 
spread  from  the  coast  into  the  interior,  visiting  Hyderabad,  Bellary, 
Arcot,  Bangalore,  Seringapatam,  Mysore,  and  the  Salem  districts, 
whence  it  extended  in  the  beginning  of  1819  to  Palamacotta,  one  of 
the  moat  southern  points  of  the  Carnatic.    For  Sind  and  the  Punjaub, 

the  Epidtniii;  Cholera  Murbos  im  it  Visited  the  Territories  subject  to  the 
FrcsitlenL-j  of  lieagal  Id  Ihe  Yeaii  iSi;,  181S,  uDil  1819.'  Uj  Jaxoca  Jumesoo, 
Calcutta,  ig20.  (!□  QiiruiBD.  Stuttgart,  i8ji.)  W.  Scott,  '  Kepoct  uo  tho 
Spidemic  Cbolcia  us  it  appcuced  in  tho  Territories  subject  to  the  PreBiileDVy  ol' 
Fort  St.  Qeorge,  &<:.,'  Mudnui,  1S24.  '  Itc^ort  na  the  Epidemio  CholeriL  which 
hu  rogud  thronghoat  Uindustiui  and  the  PeuiiuuU  of  India  siace  August, 
1817,'  Bombay,  iSig. 


J 


596        GHOOBAPHrOAt  AND  HI8TOEI0AL  PATHOLOGY. 

there  ia  no  information  aa  to  tbe  spread  of  cbolem  during  tho  year  1 
1819;  the  firat  atH^ounta  of  severe  cholera  epidemics  in  those  regions 
belong  to  1S20  and  iSzi,  in  which  jears  also  monj  other  parts  of  Indiit 
suffered  from  repeat«d  visitutiona  of  tlie  pestilence. 

As  carlj  as  the  end  of  1S18,  the  disease  had  ci-oaseJ  tbe  borders  of 
its  indigenous  territory  in  the  course  of  this  peatilentiul  progrosa.  In 
December  of  that  year  it  was  at  Ja&apatitm,  the  moat  noilliem  point 
of  Ceylon,  and  thence  it  bad  travelled,  during  the  early  montliB  of 
1 319,  to  Trincomalee,  Kandy,  and  Colombo,  and  so  ultimately  over 
the  whole  island,  canTing  devastation  with  it.  In  the  beginning  of 
1819,  it  bad  spread  from  Bengal  to  Nepuul  and  Arracan  and  tbeaco 
over  Surmixh  and  8iam,  and  along  the  peninsula  uf  Malacca  to  Singa- 
pore, the  moat  southern  point  of  Further  India.  At  the  same  timo 
(Uay)  the  diaeaee  appeared  in  Sumatra,  and,  in  the  beginning  of  the 
following  year,  in  Java,  Borneo,  and  others  of  the  Sunda  Jk fand«,  which 
.continued  to  beseverely  ravaged  by  the  pestilence  during  the  three  years 
following.  Tioai  Oeylon,  the  diaease  was  imported  in  1819  into  J 
Manriiiua  and  Beunion  (then  called  Bourbon),  and  thence,  in  tli»  M 
beginning  of  1830,  to  the  East  Coast  of  Africa,  where  it  was  limited,  at  n 
this  its  first  outbreak,  to  tbe  Zanzibar  coast.  The  Molueeat  and 
PkiUipinet  were  I'eachod  in  1820,  and  in  the  same  year  tbe  cholera 
appeared  for  tbe  first  time  in  tbe  Chinese  Empire,  through  which  it 
spread  devaatation  from  one  end  to  the  other  during  the  two  yeaia 
following,  and  crossed  to  Nagasaki  (Japan)  in  i32i. 

From  India  cholera  began  its  travels  westward  somewhat  lat«r  than.  I 
ita  easterly  and  southerly  progress.     The  first  point  visited  by   tlia  M 
sickness  in  that  direetion  was  Muscat,  on  the  east  coast  of  Ai'abia,,! 
whither  it  had  been  bixiught  from  Bombay  in  tbe  spring  of  1 
-spi-eod  quickly  along  the  coast  as  far  as  the  confines  of  Mesopotamia,.  I 
crossed  over  to  the  coast  of  Persia,  where  it  appeared  first  ii 
Abaesi,  somewhat  later  in  Bushire,  travelled  thence  in  a  north-westerly 
direction  along  tbe  coast  towards  the  Euphrates,  towards  the  north-east 
into  the  interior  of  Persia,  and  bj  caravan  routes  tbriiugb  Tezd  into 
the  nortb-eaatern  provinces  of  tbo  country.    Prom  Buaorrab,  the  first    . 
affected  point  in  Mesopotamia,  the  epidemic  spread  alimg  the  Tigrii 
to  Bagdad,  and  along  the  Euphrates  to  the  town  of  Anah  situated  I 
on  tbe  confines  of  tbe  Syrian  Desert;  from   Bagdad  it  was  carried  i 
by  a  Persian  army  in  the  autumn  of  tSji  into  tbe  north-western  pajrta 
of  Persia.     Tbe  approach   of  tbe   cold  season   brought  the  epidemio 
to  an  end  over  tbe  whole  of  this  Asiatic  territory ;  but  in  the  spring  of 
1S12  it  appeared  afresh  in  most  of  tbe  diatricta  previously  visited  bj  itt 
and  this  time  it  pressod  on  along  the  Tigris  id  Mossul  and  Kiirdiita*, 
and  westwards  through  Hardin,  Diarbckir,  and  Urfii,  to  Syria,  reaching   J 
Aleppo  firat  in  December,  soon  after  which  it  died  out.     On  Fersiut  J 
soil,  too,  the  peetilcnce  took  a  fresh  start  of  considerable  extent;  in' 
August  it  bad  reached  to  Tabriz  and  thence  it  penetrated  into  tha  • 
provinces  of  Gilau  and  Mazenderan.    The  epidemic  again  eubaidtdJ 
during  the  winter  uf  1813-33,  to  break  out  in  a  wider  compass  in  t' 
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spring  of  1823;  from  Antakija  (the  ancient  Antioohoia)  and  Ladak\jeb 
(Laodicea  ad  mare),  the  points  first  attacked,  the  disease  overran  the 
coast  of  Syria  as  far  south  as  Palastine.  In  another  direction,  it  came 
on  to  Damascus,  and  in  May  it  reached  Busaian  territory  from  Persia, 
entering  Transcaucasia  along  the  Eur  and  travelling  as  £ir  as  Tiflis ; 
in  August  it  appeared  in  Baku,  and  was  carried  thence  on  shipboard  to 
Astrakhan  (a  and  September) ;  but  it  died  out  there  as  early  as  October 
on  the  severe  cold  setting  in,  and  it  was  extinguished  in  like  manner  at 
all  points  of  Central  Asia  that  had  been  attacked  up  to  this  time, 
without  recurring  in  the  spring  following. 

Thus  ended  the  first  act  of  the  cholera  drama  on  extra- 
Indian  soil.  Within  the  period  from  181 7  to  1823  tha 
disease  had  spread  over  a  territory  of  nearly  one  hundred 
degrees  of  longitnde  (from  Nagasaki  in  147°  E.  to  the  coast 
of  Syria  in  52°  E.),  and  upwards  of  sixty-seven  degrees  of 
latitude  (from  Bourbon  in  21*^  S.  to  Astrakhan  in  46°  21'  N.)^ 
and  in  its  western  course  it  had  come  close  to  the  frontiers 
of  Europe,  but  without  crossing  them.  The  winter  of  1823-24 
had  brought  with  it  the  complete  extinction  of  the  plague 
throughout  the  whole  territory  of  Central  Asia  that  had  been 
affected  by  it.  For  a  space  of  four  years,  the  disease  was 
again  confined  within  the  country  of  its  origin,  to  begin,  on 
the  expiry  of  that  period,  a  new  career  towards  the  borders 
of  Europe  and  of  Northern  Africa,  and  thereafter,  with  rapid 
flight,  to  make  the  circuit  of  the  whole  globe. 

§  100.  Second  Pandemic  1826-37. 

The  beginning  of  the  second  pandemic  of  cholera  date& 
from  the  year  1826. 

Cholera  having  in  that  year  again  attained  a  somewhat  wide  distri- 
bution in  Bengal,  and  having  advanced  along  the  Ganges  and  its  tribu- 
taries through  the  North-West  Provinces,*  started  from  two  points  to 
travel  westwards.  From  Lahore  it  came  in  1827  to  CabtU,  Balkh,  and 
Bokhara^  by  the  caravan  routes;  in  i8a8  it  spread  from  Khiva  to  the 
Kirghese  hordes,  and  from  them,  in  August,  1839,  to  Orenburg,  where  it 
spread  over  the  whole  government,  and  did  not  die  out  until  the  winter 
of  the  following  year.  By  the  second  route  the  pestilence  entered 
Persia  for  the  second  time  in  1839 ;  it  broke  out  in  the  autumn  of  that 
year  in  Teheran,  the  capital  ofthft  empire,  which  had  hitherto  escaped^ 

'  Macnamarfty '  "^  ■R76,  p.  77,  et  seq. 

'  Boxnei^  in ' 


:CAL   AND    HISTOIilCAL   PATHOLOGY. 

(lied  oat  daring  the  winter,  bat  reappeared  irhen  tLe  wanu  weather  of 
spring  set  in,  and  then  advanced  along  its  former  routi!  to  AHtrokhaii, 
wlicre  it  showed  itacif  in  the  middle  of  Jnly.  From  that  centre  it 
spread  rapidjj  along  the  shores  of  the  Yulgn  to  Saratow  nnd  Kaaan. 
along  the  Caspian  coast  and  the  shores  of  the  Ural  to  Umlsk,  and 
finally  along  the  Caucasian  frontier  to  the  counti'j  of  the  Don  Cosocks. 
Before  the  end  of  i8y>  the  pestilence  hod  obtained  an  estensivu  fcjoting 
on  Evasian  soil.  It  had  spread  northwards  to  Yiatka  and  Perm,  north- 
west to  Jarosluv,  Tver,  and  Novgorod  almost  Us  the  confines  of  the 
Petersburg  province;  from  the  Don  it  had  extended  to  the  Crimea  and 
the  banks  of  the  Dnieper,  and  along  the  latter  to  Eicw.  FodoUa,  snd 
Yolbynia.  Even  the  cold  winter  of  1330-31  set  no  limits  to  its  pro- 
gress, and  in  the  first  months  of  1831  it  bad  got  aa  far  as  the  weeiem 
governments  of  Minsk,  Grodno,  and  Wilna  (which  bad  been  spared 
on  the  previoQB  occasion),  the  Baltic  provinces,  and  finatlj  Poland, 
where  the  military  operations  of  the  Rnsso-PoUsh  war  contributed 
materially  to  its  diSusion-  In  Jnne  the  disease  broke  out  in  St.  Pct«rB- 
burg,  almost  simultaneously  in  Orel  and  Archangel,  and  in  July  in 
Finland,  where,  however,  it  obtained  a  compamtively  Blight  hold.' 

While  cholera  was  penetrating  by  this  route  into  the  heart  of  Europe, 
it  was  at  tho  same  time  spreading  to  Mesopotamia  and  Arabia  hy  a 
rood  once  trodden  before;  and  irom  those  conntriea  it  was  carried  in 
the  spring  of  1831  by  bonds  of  pilgrims,  on  the  one  hand,  to  Syria  and 
Palestine,  and,  on  tho  other  band,  by  way  of  Suez  to  Egypt.  It 
appeared  in  Cairo  in  July,  and  spread  along  the  Nile  upwards  as  Cor  us 
Thebes,  and  as  far  down  bs  Aletondiio,  so  that  it  overran  the  whole 
Delta.  The  same  year  it  was  carried  to  Tunis  by  pilgrims.  It  was  not 
nntil  several  years  later  that  cholera  attained  its  wider  distribution  oo 
the  North  Coast  of  Africa. 

The  pestilence  reached  Germany  from  Russia  by  three  routes.     Aflt«r 
tho  cholera   had   broken  out,   as  wo  have  seen,  in   Poland  with   tin  m 
invasion  of  the  Bnssian  troops  in  Febmary,  1S31,  it  spread  1 
Brzesko  along  the  main  roads  to  Biala.  Lublin,  and  Warsaw,  appt 
in  Kaliscb  in  the  end  of  June,  and  crossed  the  Prussian  frontier  a' 
point,    lb  overran  the  departments  of  Posen  and  Bromberg,  penet 
into  the  province  of  Silesia,  and  followed  the  course  of  the  Oder  to  I 
dcnburgandPommerania.  In  the  last-mentioned  provinces  its] 
comparatively  small  extent  except  in  a  few  of  the  larger  towns  (Ste 
Frankfurt- on -the-Odcr,    Kuetrin,    Potsdam,   and    Berlin),  while  1 
department  of  Stralsund,  oa  well  as  the  districts  of  Uckenniinde  a: 
Prenzlau,  remained  entirely  exempt.    In  the  department  of  05s~ 
also,  the  disease  (imported  from  Western   Prussia)  occurred  t 
isolated  cases ;  and  it  is  worthy  of  note  that  the  area  of  the  d 
became  narrower  the  farther  west  it  went,   this  circumstance  I 
enpecially  noticeable  in  the   temtorics  west  of  tho   Elbe,   1 
Prussian  Saxony,  the  town  of  Hamburg,  the  duchy  of  Holstein,  and  oth 

'  On  Ihe  opidemivs  of  cholera  in  Finlnnd  geo  |iarticuliU'1y  Quiet. '  Om  E 
i  HduDgfori,  1B71,  Ac,'  Helilngfora,  1671. 
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localities.  Liinebni^  waa  the  only  place  affected  in  Hanover  at  this  firat 
outbreak  of  cholera,  tlie  Dnchy  of  Brunswick  cBcapod  entirely,  while 
Bremen  was  not  reached  (fi'om  the  Hamburg  aide)  until  October,  1834. 
It  was  not  until  the  years  1833  and  1833  that  the  discaac  entered  the 
Rhino  provinces  (from  Holland),  and  then  only  to  a  very  limited  extent. 
In  Bcveml  of  the  atfected  diatricta  last  mentioned,  cholera  reappeared 
in  the  two  following  years;  but  the  ravages  of  the  disease  in  the  group 
of  countries  lying  to  the  west  of  the  Elbe  did  not  come  within  aight  of 
the  enormous  sacrifice  of  lives  that  the  plague  eiacled  in  the  eastern 
parts  of  North  Germany,  more  especially  along  the  Vistula,  in  thu 
low  country  between  that  river  and  the  Oder,  and  in  the  province  <>f 
Posen.  The  second  route  by  which  cholera  entered  Germany  from 
Russia  waa  by  way  of  Dan/ig,  and  without  doubt  it  waa  brought  by 
Russian  ships  of  war.  It  spread  thence  by  Elbing  to  Eiinigsborg,  and 
westwards  over  a  small  part  of  the  department  of  Giialin.  Simnl- 
taneously  with  its  appearance  in  Danzig  the  pestilence  had  crossed  the 
frontier  of  East  Prussia  and  ovemm  the  department  of  Gambinnen, 
Lastly,  by  a  third  route,  the  disease  came  from  Russia  to  Aiutria. 
As  early  as  January,  1831,  it  had  crossed  the  frontier  of  Galicia  from 
Podolia,  and  by  the  end  of  July  it  had  spread  over  the  whole  of  that 
country.  It  reached  Sangary  in  June,  and  travelled,  on  the  one  hand, 
into  Lower  Austria,  and,  on  the  other  hand,  into  the  Banat  and  Styria. 
Prom  Lower  Austria  cholera  spread  to  Moravia  and  to  Upper  Auatria, 
while  the  infection  reached  Bohemia  from  Silesia.  In  most  of  the 
districts  above  mentioned,  the  amount  of  sickness  in  1S31  was  small; 
the  epidemic  proper  appeared  in  them  first  in  the  spring  and  summer 
of  the  following  year,  and  for  that  occasion  it  waa  limited  to  those 
provinces  of  Austria  that  have  been  named,  while  the  mountainous 
region  of  Styria,  Cariuthia,  and  the  Tyrol,  together  with  the  whole 
South-west  of  Germany,  enjoyed  a  complete  exemption.  A  few  weeks 
after  the  disease  had  shown  itself  in  Galicia  it  broke  out  in  Moldavia 
(having  entered  from  Bessarabia),  and  extended  ita  progress  thence  to 
Walfiehia,  Bulgaria  (July),  and  Bcnimelia.  Prom  Qalaiz  it  was  taken 
by  the  sea  route  to  Constaidinoplc,  where  it  appeared  in  July  {1831), 
and  it  was  conveyed  thence  in  September  to  Sniymn,  probably  by  an 
American  frigate. 

Prom  Germany  the  infection  was  carried  to  Great  Brilaiti  before  the 
end  of  1631.  The  disease  appeared  in  Sunderland  in  October,  having 
been  imported  by  a  vessel  from  Hamburg ;  an  outbreak  quickly  followed 
in  Newcastle  and  Gateshead,  and  by  December  it  was  across  the 
Scottish  border  at  Haddington,  tn  the  beginning  of  Januaiy,  1S33,  at 
Tranent,  a  fortnight  later  at  Muaeelhurgh,  in  the  beginning  of  February 
at  Edinburgh,  and  in  March  at  Glasgow ;  from  the  latter  it  was  conveyed 
in  the  middle  of  March  to  Belfast,  to  Dublin  at  the  end  of  the  month, 
and  in  April  to  Cork.  Thus,  in  the  course  of  the  year  it  spread  over  a 
great  part  of  Britain,  following  the  commercial  highways  chiefly,  and 
the  coast  routes  and  rivers,  while  the  mountainous  parts  of  the  counti; 
vere  little  visited  by  it,  and  the  Scottiah  Highlands  not  at  alL 
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The  ovIlvMk  of  Aalon  ao  Awid  *a3  eon^qModB  with  die  tiiiie  of  itB  <l 
In  the  middle  of  Uarek  (iSj^)  ik  1 
■dy  IB  Calam  aod  Pans,  and  firant  emeh  of 
f  mpiiStj-  that  the  greater 
part  (^  Vartheni  9ameK  was  ofemm  wit&ui  the  montha  of  April  and 
■by.  Bj-  the  miUIe  «f  Jane  the  Samae  h^  leached  the  aonth^a. 
depertsKilta.  It  had  hell  aiuig^l  an  ■•  fiv  ae  the  iepartnunU.  of  tfae 
Indre ;  thereafter  it  ippeared  m  the  GiraBde  and  thi^  Boochea  dn 
Rhine,  which  had  been  luth^to  ({Bte  ncf*,  hot  aow  becanK  centres 


for  the  Bpread  of  the  disease  in  the  wwrt  OmkatAetif^tj-mxiefnik- 
mentaof  the  eotmtry,  there  rwiiaineii  tiat^-mx  eafletelyeMeMpt;  tb^f 
trere  moatlj  those  aitnated  in  the  •oothamaBdeeal^npartBol'nnaoe. 
while,  of  the  lerel  conatrj.  onlj  the  Doidogne  and  the  departn^de  o( 
Loirvt,  Saitbe,  and  Tienne  escaped.  In  the  ^ringof  1833  thedisnae 
bn>he  oat  afreah  in  certain  of  the  northern  and  north-eaKlem  Jatiieta, 
bat  to  a  T«r7  timited  extent.  I  ^all  afterwanb  ^eak  of  the  o«tbra«k 
of  ehtJen  in  the  sooth  of  France  in  1S34  whidi  becaine  ao  &tal  to 
Soothem  Europe. 

The  pestilaice  was  imported  tmta  France  into  Btl^mm  in  tlie 
heginaing  of  Maj,  1831.  Its  Snt  appearance  in  that  eooatry  was  at  % 
riUage  in  the  province  of  HainanJt  on  the  Frvnch  &onti«T;  ■hortlr 
afterwarda  it  was  seen  at  Conrtraj  (West  Flanders'),  and  it  spread  to 
BnueeU  by  waj  of  Ghent,  to  Laxembnrg  in  the  beginning  of  Jnlj.  to 
Antwerp  in  the  middle  of  that  month,  and  soorerran  a  large  part  of  the 
coiintr7,  although  with  moderate  intensitj.  Cholera  showed  ita^  in 
the  Ndherlandt  at  the  time  when  it  was  epidemic  on  the  nrencb, 
Belgian,  and  English  coasts.  It  appeared  first  in  Schereningein  in  the 
end  of  Jnne,  1^33,  and  at  the  Hagnc  and  Rotterdam  in  the  middle  of 
Jnlj;  but  it  met  with  a  check,  and,  notwithstanding  afresh  outbreak  in 
1H33,  it  attained  a  eomparativelj  slight  diatribation.  In  tme  epidemic 
form  it  was  obeerred  onlj  in  the  prorinces  of  Nurth  Brabant,  North 
Holland  (eepeciall;  at  Amsterdam),  Sonth  Holland  (especiallj  at  the 
Hftfpie),  Friealand  (at  Leeawarden),  Qruningen  (in  the  t«wn  of  that 
name),  and  Drenthe  (at  Assen).  Connected  with  this  epidemic,  as  we 
hare  already  seen,  crimes  the  outbreak  of  cholera  in  183^  and  1833  in 
Rhenish  Fmssia,  whither  the  disease  was  imported  from  Rotterdam  to 
Emmerich  1  it  was  epideuiic  at  Rnhrort  and  Mulheim.  and  at  Duisbarg, 
bat  in  the  neighbourhood  of  Aii  it  occnrred  only  tn  isolated  cases;  so 
that  this  part  also  of  Western  Germany  was  only  slightly  disturbed 
by  it 

Of  Scandinarisn  countries,  Denmark  completely  escaped  the  p(m> 
domic.  In  Norway  the  disease  occnrred  in  the  antumn  of  1833  only  at 
Drnmmen  and  in  its  immediate  neighboarhood.  It  became  somewhat 
more  widely  spread  in  the  following  year  (especially  at  Christiania, 
Agcr,  Mulmeatrand,  and  Moss);  bnt  it  was  not  tintil  August,  1834, 
that  it  reached  the  height  of  a  scvero  epidemic  (particularly  at  Frede- 
rikstuad,  Moss,  Soon,  Kragcroc,  Farsund,  EgersDnd.  and  other  places). 
Ill  the  same  year  (1834)  cholera  first  visited  Sweden.    It  made  its  J 
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-appearance  mGottenburg.  aiidsprea.d  tkence  along  the  rirerOotha,  and 
onwariU  over  a  great  part  of  the  low  inland  plain,  especiaUj  aronnd 
the  great  lakes,  and  graduaJIy  northwards  aa  far  aa  the  6oth  parallel  of 
latitude.  Only  Malmij,  Kolnior,  and  Wimmerby  of  the  BOUtliem  dia- 
tricts  entii-ely  escaped  the  disease- 
Before  cholera  had  reached  the  South  West  of  Europe  it  hod  already 
crossed  the  ocean  to  the  Weatem  Hrmiepkert:  Carried  by  Irish  emi- 
grants, it  reached  CantuUt  in  the  beginning  of  June,  1S31,  and  spread 
with  enormous  rapidity  uJong  tlio  St.  Lawrence  and  its  tributaries,  as 
'Well  as  along  the  shores  of  Lake  Ontario,  covering  a  great  part  of 
Upper  and  Lower  Canada,  to  Lake  Champlain  on  the  ono  side,  and  to 
Cornwall,  Greenwich,  and  Bytown  on  the  other.  Almost  at  the  same 
time  it  reached  the  United  SUUes,  coming  from  Canada  to  Detroit 
(Michigan),  and  also  directly  to  New  York  with  emigrants  from  Europe. 
As  early  as  the  beginning  of  July  it  had  spread  along  the  east  coast  as 
for  down  as  Philadelphia,  in  the  middle  of  August  we  End  it  in  Jlary- 
landand  yirginia,andatthebeginningof  October  in  Kentucky,  whence 
itfollowed  the  coarse  of  the  Ohio  and  came  Ui  Indiana  and  Illinois,  At 
its  first  outbreak  the  pestilence  reached  no  great  extent  in  the  Westei'n 
States,  but  it  assniued  for  greater  proportions  in  the  year  following. 
In  October,  1S33,  cholera  appeared  at  New  Orleans  and  spread  rapidly 
along  the  Mississippi  over  a  part  of  the  Southern  States;  it  looked  as 
if  it  had  died  out  during  the  winter,  but  in  the  following  summer  it 
broke  out  there  afresh.  This  time  it  spread  with  great  violence  through 
the  Southern,  Central,  and  Western  States,  invaded  the  Indian  Terri- 
tory, where  it  wrought  devastation  among  the  natives,  and  ciossed  the 
Bocky  Mountains  to  the  FaciGc.  The  eastern  countries  of  North 
America  remained  almost  free  from  cholera  during  1S33,  but  in  1834 
the  disease  reappeared  in  them,  and  on  this  occasion  it  extended  as  tkr 
aa  Halifax,  Nova  Scotia.  In  the  year  1835  the  disease  was  imported 
onoe  more  into  New  Orleans  (from  Cuba),  but  this  time  it  appears  to 
have  been  limited  to  that  city  and  to  Charleston,  South  Carolina.  The 
cholera  reached  Mexico — it  is  said  by  importation  from  Cuba — in  June, 
1^33'  appearing  first  in  Vera  Cruz  and  Tampioo,  and  spreading  from 
the  coast  rapidly  into  the  Tierra  Fria  to  aa  great  an  altitude  as  6-7000', 
and  so  upwards  to  the  City  of  Mexico  and  to  Fuebla.  Cuba  was  the 
only  island  of  the  West  Indies  visited  by  this  pandemic,  and  particularly 
the  towns  of  Matauzas  and  Havana,  where  the  plague  biuke  out  as 
early  as  Febmary.  In  1835  there  was  a  new  outbreak,  which  spread 
over  the  whole  of  the  south  coast.  In  that  year  also  tbe  cholera 
allowed  itself  for  the  first  time  on  the  continent  of  South  America,  but 
it  remained  confined  to  a  mild  epidemic  on  the  coast  of  Gaiana. 
Finally,  the  disease  first  reached  Central  America  in  1837 ;  wo  have  no 
definite  information  about  thia  epidemic  except  from  the  Statea  of 
Nicaragua  and  Guaiemula, 

WMle  cholera  had  thus   been  overrunning  a   great  part 
Western  Hemisphere,  it  had  been  at  the  same  time  nenetrating 
Tegiona  of  Southern  Europe  that  Lad  lii< 
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of  t333  tlie  disease  obtained  a  firm  footing  in  Portugal,  having  bet 
oanied,  it  waa  said,  bj  an  Englisli  ahip  to  the  barbour  of  Oporto, 
appeared  first  in  tlio  small  sbipping  place  of  St.  Jono  Aa  F07,  ancE 
shortly  after  in  Oporto  itself,  then  in  (loimbra,  by  the  middle  of  February 
in  Aveiro,  and  in  Lisbon  at  the  beginning  of  April,  In  the  middle  of 
Jannary  of  the  same  year  cholera  appeared  m  Spain;  the  Qnlician  sea- 
port town  of  Vigo  was  its  starting-pfiint.andit  then  spread  to  Santiago, 
Ca.lzada,  and  Pontevadra,  upwards  tbi'onghont  the  province  of  Galicia, 
and  it  thence  turned  southward  and  travelled  without  intcrmption  dotni 
through Estiemadnm  and  Andalusia  to  the  Mediterranean.  A  atill 
considerable  extension  of  the  disease  took  placcin  Spain  in  the  follow 
year.  This  time  it  included  in  its  seizure  those  northern  and 
districts  which  had  formerly  escaped ;  and  that  epidemic  may  be  looked 
upon  as  the  starting-point  of  a  new  jnTasion  of  cholera  over  a  great 
pai-t  of  Europe.  In  December  of  1 834  cholera  broke  out  in  Marsnllra, 
baring  been  brought  fi-om  a  Catalonian  port.  It  spread  next  to  Cetbe, 
and  to  a  few  localities  in  the  neighbourhood  of  that  town,  died  ont 
with  the  setting  in  of  cold  weather,  reappeared  in  March,  1835,  orer- 
ran  a  great  part  of  the  Soath  of  France,  which  had  almost  escaped 
up  to  that  time,  and  reached  Piedmont  in  the  summer  of  1S35.  From 
Piedmont  it  spread  in  one  direction  from  Nice  along  the  Liguriau  ooast 
into  Tuscany  (particularly  to  Rossignano),  as  well  as  in  a  north- 
easterly direction  over  the  Maritime  Alps  to  the  upper  busia  ot  tbe 
Fo.  Savoy,  as  well  as  Central  and  Southern  Italy,  remained  eicmpt, 
and  even  Lombardy  waa  little  visited  by  the  plague  that  year.  On  the 
other  hand,  it  reached  Venetian  territory  in  the  beginning  of  autumn  j 
it  had  been  imported  fi-om  Piedmont  to  an  Arriano  island,  situated 
in  the  Fo,  it  then  traversed  the  districts  of  Loreo  and  Troponti,  reached 
Tenice  in  the  beginning  of  October,  and  proceeded  along  the  ooaat 
through  Fatcatrina.  to  Adrio,  coming  in  November  to  Padua,  Tioenza, 
and  Verona,  and  ultimately  into  Milanese  territory  (Bergamo).  The 
cold  of  the  approaching  winter  brought  the  pestilence  to  an  end  there, 
but  in  March,  1836,11  reappeared  in  all  the  localities  previously  affected, 
and  spread  in  the  course  of  the  year  over  almost  the  whole  of  IlaJy, 
It  Ijccamo  general  especially  throughout  Lombai'dy  and  Venetia,  thi 
after  throughout  part  of  the  States  of  the  Church,  and  ultimately 
the  Kingdom  of  Naples,  where  it  occurred  in  a  few  places  (Berlett^' 
Bari,  &c.)  as  early  as  July,  and  in  the  capital  in  August.  From  Nea- 
politan soil  it  arrived  in  Sicily  in  January,  1S37.  In  that  year  also 
(i^37)>  cholera  appeared  in  Malta  for  the  firat  time.  From  Como  the 
disease  miide  a  slight  iucuraion  into  Swlfserland,  viaiting  the  canton  of 
Ticino  in  July,  [B36,  but  remaining  confined  to  the  districts  of  Men- 
drisio  and  Lugano.  From  Venetian  soil,  however,  it  proceeded  towards 
the  Bonthem  frontier  of  Anatria,  and,  for  the  second  time,  came  to  bo 
widely  diffused  over  Austria  and  Germany.  Starting  from  Boreredoi 
it  broke  out  in  the  German  Tyrol,  which  had  hitherto  i-emained 
and  from  the  north  coast  of  the  Gulf  of  Venice  it  reached  Dalr, 
appeared  in  Trieste  in  March,  1S37,  then  spread  thivngb  Illyria  tli 


dowB-^^_ 


a. ^^^ 


ASIATIC   OnOLEBA.  40S 

the  main  roads,  especially  throagh  those  parishes  belonging  to  the 
Duchy  of  Camiola,  made  a  small  inroad  into  Stjrria,  broke  out  in  April 
in  the  Archdnchy  of  Anstria,  and  especiaUy  in  Vienna,  whence  it 
extended  eastwards  to  Hungary  (but  only  to  a  moderate  extent),  and 
from  there  to  Galicia,  and  northwards  to  Bohemia  and  Moravia.  It 
was  in  this  year  that  the  South  West  of  Germany  became  for  the  first 
time  the  scene  of  an  epidemic  of  cholera,  certainly  a  very  limited  one. 
In  August  the  disease  was  imported  into  Bavaria  from  the  'Tyrol. 
It  appeared  first  in  the  frontier  village  of  Mittenwald  on  one  of  the 
highroads  between  the  l^ol  and  Munich,  soon  after  in  Alt- Getting  and 
Neu- Getting,  in  Gctober  in  Munich  and  a  few  villages  in  its  vicinity; 
but  it  obtained  on  the  whole  a  slight  diffusion,  and  it  died  out  in  the 
beginning  of  December.  From  Galicia  the  cholera  came  to  Poland,  and 
thence  along  the  Vistula  into  Western  Prussia,  and  on  the  other  side 
into  Silesia ;  so  that  in  the  end  of  June  it  had  reached  the  department 
of  Marienwerder,  Danzig  in  July,  then,  in  an  easterly  direction,  Eonig^- 
berg  (beginning  of  August)  and  Gumbinnen  (middle  of  August),  Bres- 
lau  in  the  end  of  July,  and  Berlin  a  little  later.  But  in  all  these  places, 
with  the  exception  of  Berlin  and  a  few  other  towns  in  North  Germany, 
such  as  Brunswick,  Stettin,  and  Hamburg,  the  epidemic  was  marked 
by  a  limited  tendency  to  spread,  and  before  the  middle  of  autumn  it 
was  everywhere  extinguished. 

Spreading  from  India  in  an  easterly  direction,  cholera  had  meanwhile 
ii  1830  reached  Ghina  for  the  second  time,  and  Japan  in  183 1.  At  the 
same  time  it  had  found  a  new  field  for  its  extension  on  the  continent  of 
Africa.  Besides  Egypt,  which  we  have  already  seen  to  have  been 
attacked  in  1S31,  the  pestilence  appeared  in  Algiers  in  the  autumn  of 
1834,  first  in  the  port  of  Mers-el-Eebir  (province  of  Oran),  and  extended 
thence  along  the  strip  of  coast  to  Bona.  Cholera  was  again  disas- 
trously prevalent  there  in  the  years  1835  and  1837.  The  outbreak  in 
the  latter  year  was  probably  the  continuation  of  a  pestilential  progpress 
from  Egypt  through  Tripoli  and  Tunis,  the  wider  ramifications  of 
which  may  be  seen  in  the  epidemics  that  prevailed  at  the  same  time 
(1837)  in  Abyssinia,  on  the  East  Coast  of  Africa  from  Somali-land  to 
Zanzibar,  and  in  the  Soudan  countries,  Khartoum,  Kordofan,  Darfovr, 
and  Waday, 

The  winter  of  1837-38  brings  the  second  pandemic  of 
cholera  to  a  close ;  the  disease  died  out  during  the  winter  at 
every  point  in  the  immense  territory  which  it  had  overrun  in 
the  period  from  1826  to  1837.  For  the  next  ten  years  the 
soil  of  Europe,  Africa,  and  America  was  completely  free 
from  it. 
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^  loi.  Third  Fakdeuic,  1846-63. 

The  third  pandemic  of  cholera  begins  with  the  year  1 848; 

As  ea.Tly  as  1S40  and  1841,  cLoIera  had  attained  toon  unuBoallf  wid« 
extension  on  Indiau  eoiJ,  and  bad  spread  U>  Further  India,  tbe  Phil'ft- 
pi7i€»  and  China,  to  Calml  in  184;,  and  thence  in  the  foUowing  jear  in  11 
south -eaaterly  direction  to  Peaftaicur,  Lahore,  and  the  Sorlh-We»t  Pro- 
vineet.  In  1S44  the  pestilence  broke  ont  arresh  in  Cabal,  it  appeared  at 
Herat  in  July  of  that  jear,  at  Samarkand  and  Bokhara  in  the  following 
months,  and  towards  the  end  of  the  year  in  the  eastern  provinces  of 
Persia.  There  the  disease  lasted  throngh  the  winter,  and  in  the  spring 
of  1846  it  spread  over  the  greater  part  of  the  country.  In  May  it  bad 
already  attacked  Astcrabod  and  Teheran,  whence  it  proceeded  in  a 
north -easterly  direction  towards  Cauca»ia  and  Armenia,  in  a  sontherljr 
direction  through  Ispahan  and  Sfairaz  to  the  shores  of  the  Persian  Golf, 
and  westwiud  towards  Mesopotamia,  where  it  first  appeared  at  Bagdad, 
and  thence  travelled  southwards  to  Bussorah,  and  northwards  along 
the  Tigris  through  Mossul  as  far  as  Diarbekir.  From  the  Persian  Gulf 
the  disease  reached  the  coast  of  Arabia,  along  the  whole  length  of 
which  it  spread ;  while  from  Transcaiicama  itarriTcdon  the  shores  of  the 
Caspian  at  the  beginning  of  1847.  In  those  regions  of  Nearer  Asia  the 
epidemic  lasted,  not  without  interruptions,  through  the  two  following 
yoars  (1847  and  1848),  for  which  we  have  records  of  its  prevalence  in 
Persia.  Mesopotamia,  and  Ei'zeroum.  From, the  shores  of  the  Caspian, 
the  disease  spread  in  the  year  1847  northwards  and  westwards  in  three 
lines.  In  the  basin  of  the  Ural,  where  it  joined  hands  with  another 
invasion  couing  from  Bokhara,  it  appeared  first  in  spring  in  the 
government  of  Orenburg,  and  it  overran  a  great  part  of  SHieria  with 
such  rapidity  that  Tobolsk  was  reached  previous  to  July.  Proceeding 
in  a  westerly  direction  it  reached  the  coast  of  the  Black  Sea  in  August, 
appeared  in  Trebizond  in  September,  and  in  Constantinople  in  the  end 
of  October.  It  was  not  until  March,  1848,  that  the  cholera  in  that  city 
attained  to  really  epidemic  away,  and  then  it  spread  over  a  great  part  of 
T^key,  the  Danubiaii  Principalities,  H-ungary,  Asia  ilinor,  Syria,  and 
Eyypt,  In  the  last-named  country  it  broke  out  as  early  as  the  month 
of  April,  and  travelled  through  Tripoli,  Tunis,  and  Algiers,  as  far  oa 
Morocco.  In  all  of  the  countries  here  named,  the  disease  raged  in  the 
two  years  following  as  well  {1849  and  1S50).  To  the  some  period 
belongs  also  a  new  outbreak  of  cholera  in  India,  Furttier  India,  and 
the  Indian  Archipelago,  as  well  as  the  appearance  of  the  disease  in  two 
regions  of  Southern  Europe  hitherto  spared ;  viz.  Oreeee,  where  it  first 
showed  itself  (in  1848)  in  the  island  of  Schiathos,  extending  next  year 
to  other  islands ;  and  Malta,  where  it  prevailed  to  a  uioderiite  extent  il 
1848,  and  with  much  greater  intensity  in  iS^o. 

In  the  meantime,  as  early  as  the  beginning  of  1S4;,  cholera  1 
entered  Surepean  Bwssia  at  two  points.    One  of  these  was  Astmkhai 
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where  it  broke  out  in  April  and  Iravelled  along  the  Volga  into  tlie 
inttfriorof  the  country ;  the  other  was  the  shoroof  the  Sea  of  Azov,  from 
which  it  spread  npwards  along  the  courac  of  the  Don,  as  well  a. 
wai'ds  to  Odeeea.  It  now  travelled  with  great  rapidltj  in  all  ijtrections, 
and  hy  the  autumn  it  hod  gone  eastwards  aa  far  as  the  Ural,  north- 
wai^ds  to  Archangel,  and  westwards  to  the  Baltic,  The  winter  of  1847- 
48  pnt  an  end  to  the  epidemic,  but  it  broke  ont  anew  in  the  spring  of 
1643,  and  again  attained  to  an  area  of  diffusion  aa  large  aa  the  whole 
empire,  including  Puhind.  In  N'ovember  the  cholera  was  completely 
eiUnguiahed  in  BuBsia,  and  in  the  two  years  following,  when  the  disease 
waa  prevalent  over  the  greater  part  of  £urope,  the  Russian  Empire 
remained  iree  from  it,  except  at  St.  Petersburg,  where  isolated  cases 
continned  to  occor,  and  in  Finland,  where  the  disease  was  still  epidemic 
in  1849,  bnt  only  to  a  slight  extent,  jnst  as  it  had  been  in  1843. 

In  lie  early  summer  of  1848  cholera  came  from  Bossia  to  Germany. 
It  occnrred  first  in  Pommerania,  Prnasian  Saiony,  and  the  Branden- 
burg Mark,  somewhat  later  in  Hamburg,  Bremen,  Hanover,  and  Bruns- 
wick, and  in  the  autumn  in  Fosen,  East  FmSEia,  West  Prussia,  and 
Silesia.  It  survived  the  winter  in  several  localities,  broke  out  in  them 
with  increased  violence  in  the  spring  of  1 S49,  and  now  overran  Bheuish 
Prussia,  which  bad  suffered  but  slightly  in  the  first  pandemic.  In  the  fol- 
lowing year,  also  (1850),  the  disease  prevailed  epidemically,  although 
with  less  intensity,  at  numerous  points  in  the  north  and  west  of  Ger- 
many. The  south  and  south-west  of  the  country  remained  almost 
entirely  exempt  from  this  pandemic ;  here  and  there  a  few  sporadic 
cases  of  cholera  appeared,  and  in  1849  the  disease  attained  a  true  epi- 
demic character,  but  within  narrow  limits,  in  Mannheim  and  a  few 
localities  in  the  Jaxtthal  and  Enzthol  (Witrtemberg). 

In  the  antamn  of  1848,  cholera  appeared  iu  England  and  Scotland, 
The  first  place  to  be  attacked  was  Hull,  whither  the  disease  had  been 
imported  in  the  beginning  of  October  by  a  vessel  from  Hamburg.  It 
soon  showed  itself  in  Edinburgh,  Loudon,  Gravesend,  Plymonth,  and 
Sunderland,  later  in  Glasgow  and  Dumfries,  and  became  widely  dia- 
tribntod  In  that  year  throughout  Great  Britain  and  Ireland.  In  many 
of  the  affected  districts  it  lasted  through  the  winter,  to  overrun  a  great 
part  of  the  British  Isles  with  increased  uatensity  in  the  spring  of  1 849. 
The  end  of  this  epidemic  falls  in  the  late  autumn  of  1849 ;  and  in  1850 
the  whole  of  Britain  was  free  from  cholera. 

Almost  at  the  same  time  as  England,  the  Netkcrhinds  and  Belgium 
were  visited  by  the  disease ;  and,  in  those  countries  also,  the  disease 
reached  its  height  in  1849.  In  the  Netherlands,  where  the  pestilence 
broke  out  in  October,  the  provinces  that  suffered  most  were  North  and 
South  Holland,  Utrecht,  Groningen,  Overyssel,  and  Gelderland  (of 
33,267  deaths  from  cholera  in  the  whole  kingdom,  20,498  occurred  in 
that  province  alone).  In  Belgium,  the  provinces  most  visited  were 
Brabant,  East  Plandere,  Hennegau,  and  Liege,  while  the  disease  waa 
much  more  limited  in  Limburg,  Luxemburg,  and  Namur.  In  these 
regions  also,  the  epidemic  waa  quite  extinguished  by  the  end  of  1849. 
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Of  Scandinavian  countries  Denmark  and  AbniHiy  remained  alau 
entirely  exempt  in  tbia  |iandeinic.  In  the  former  country,  spoi 
caaesofcliolera  occurred  in  iS48aiDraLg6r(on  Ainagar),atCopenl 
on  Eorsor  und  Bomholm,  and  in  Alborg  in  1S50 ;  wbile  the 
prsTailed  In  true  epidemic  form,  bat  only  to  a  small  extent,  at  Bandlioliii 
(opon  the  island  of  Laalond)  in  tbe  siuniner  of  1S50.  In  Norway, 
daring  tbe  autnmn  of  1348,  Bergen,  and  a  few  ebipping  places  in  tb< 
district  of  Bergenbaua  as  far  down  aa  Stavanger,  and  Cbristiania  in 
1850,  were  attacked;  but  tbese  alao  Buffered  only  alightly.  It  wi 
Sieeden  that  the  disease  attained  ita  widest  distributiou;  in  iSi 
spread  from  tUu  south  coast  (Halmii  and  Qottenborg)  over  a  large 
of  the  conntry,  but  even  liere  its  intensity  was  comparatively  alight. 

Id  Avgtria  and  France,  cholera  caimo  to  an  ontbreak  first  in  184(1; 
and,  in  both  coontriea,  it  prevailed  as  an  epidemic  to  tbe  close  of  1 S50 
lin  Buhcmia,  particularly  in  Prague,  to  the  end  of  1S51).  In  Vienna 
and  other  places  in  Austria  proper,  it  appeared,  in  the  first  montba  uf 
1849,  and  iu  Bohemia  and  Uoravia  in  the  month  of  May;  it  came  to, 
Gamiola  (only  the  southern  part)  in  August,  invading  letria  (TriestaU 
at  the  same  time.  The  outbreak  of  cholei-a  in  Northern  Italy  stands is< 
connexion  with  this  epidemic  Tbe  disease  ivas  brought  by  Austriaa 
troops  to  Venice  in  tbe  summer  of  1H49,  and  spread  thence  by  way  of 
Yerona  to  Brescia  and  Fescbiera.  It  is  highly  probable  that  the 
uppcorancc  of  the  disease  in  the  Can/on  of  Ticino  (limited  aa  before 
(1836)  to  the  district  of  Mondriaio),  in  the  summer  of  the  some  year, 
was  also  connected  with  the  Auatro- Italian  outbreak.  In  France  also, 
the  cholera  bad  shown  itself  us  early  as  the  first  months  of  1S49.  The 
seaport  towns  on  the  northern  coa^t  formed  its  starting  point;  by  tbe 
month  of  February  tbe  disease  bad  taken  firm  hold  at  various  places  in 
Normandy  and  Ficardy,  it  appeared  in  Brittany  in  April,  and  during 
tbe  next  three  months  it  spread  continuously  in  all  directions  over  the 
whole  conntiy. 

With  the  exception  of  tbe  Iberian  peninmla,  which  remained  entirely 
exempt  from  tbts  epidemic,  the  disease  had  spread  over  the  whola 
continent  of  Europe.  Simultaneously,  it  bad  reached  North  America, 
arriving  as  early  as  t  S48,  In  December  of  that  year,  cholera  occurred 
at  one  and  the  aame  time  in  New  York  and  in  New  Orleans, 
having  been  imported  from  Europe  by  emigmnt  ships.  The  same 
month  it  spread  along  the  Mississippi  to  Memphis,  and  by  tbe  aearouto 
to  Texas;  and,  in  the  coarse  of  the  year  1849,  it  overran  the  whole  o£ 
the  States  lying  to  the  east  of  the  Rocky  Mountains.  In  April  of  that 
year  it  was  imported  into  Canada,  in  like  manner  by  emigrants  &om 
Europe.  The  pestilence  continued  throughout  the  year  1850,  being 
particularly  widespread  in  the  Western  States,  in  the  basins  of  the 
Mississippi  and  Ohio.  In  October,  it  came,  by  importation  from 
Panama,  to  San  Francisco  for  the  first  time;  and  from  that  centre  th« 
valleys  of  the  San  Job6,  San  Joaquitn,  and  Sacramento  were  infectedi 
North  America  was  not  free  &om  cholera  in  the  years  1851  and 
as  well ;  we  have  records  of  its  epidemic  prevalence  from  New  Orl< 
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St.  Louis,  and  Qnebeo  for  iSjji,  and  from  Buffalo,  Cliioago,  St.  Louis, 
and  It  few  places  in  Ohio,  Kentack;,  and  Iowa,  for  1852 ;  but  it  was 
not  until  18^4  that  the  disease  ctgain  came  to  be  generally  prevaleat, 
and  then  oul;  in  consequence  of  new  importations  from  Europe. 

The  uicknesB  came  to  Menico  in  1S49  bj  two  routcaj  the  first  from 
Texas  to  Matamoraa  and  other  seaports  on  the  east  coast,  whence  it 
travelled  quicldj  into  the  interior,  appearing  in  Monterej  in  ttke  end 
of  March,  tn  Saltillo  in  April,  and  upreadiug  theace  southwards  to 
Zocatecas,  south-westwards  to  Durungo,  and  north-westwards  to 
Chihuahua;  thu  second,  in  summer,  from  Panama  to  the  west  coast, 
where  Mazatlan  and  Acapulco  were  principal!;  aifectcd.  In  the  fol- 
Joivingfeor  cholera  was  a^-ain  epidemic  at  many  points  in  Meiico,  at 
Vera  Cruz,  Tampico,  City  of  Ueiico,  Fuehla,  San  Luis  Fotoai,  and 
other  places.  Of  Ceairid  Araericaa  States,  Panama  was  on  this  occasion 
the  only  ono  visited  by  the  cholera ;  the  disease  came  first  to  Chagrus 
about  the  end  of  1S49  on  board  a  ship  from  New  Orleans,  and  travelled 
quickly  to  Panama  along  the  overland  route.  Connected  with  this 
epidemic  there  ia,  on  the  one  hand,  oa  we  have  seen,  the  outbreak  of 
cholera  on  the  West  Coast  of  MciicOi  and  on  the  other  hand,  its  appear- 
ance on  So«ik  American  soil,  to  wit  in  N'ew  Oranada.  From  Chagrcs, 
the  disease  reached  Cartagena  and  Santa  Marta  by  the  great  military 
road,  and  tben  ascended  the  Bio  Magdalena  as  far  up  as  the  plateau  of 
Santa  Pe  de  Bogota.  According  to  somewhat  unreliable  accoants,  it 
penetrated  also  to  Ecaador  and  was  prevalent  in  Quito.  All  the  rest 
of  South  America  escaped  this  epidemic.  Much  more  destractire 
was  cholera  in  the  West  Indies  continuously  from  1850  to  1854.  It 
appeared  first  in  1850  in  Cuba  and  Jamaica,  where  it  continued  to 
cause  frightful  ravages  for  several  years  following ;  the  year  after  (1851) 
it  was  in  San  Domingo,  then  in  the  Bahamas  (1852),  and  in  the  two 
years  following  it  visited  Porto  Bico,  Nevis,  Tortola,  Grenada,  St. 
Thomas,  Barbadoes,  Santa  Lucia,  Trinidad,  and  other  islands.  This 
epidemic  died  oat  at  the  end  of  1S54. 

A  remissiun  from  1850  to  1852. — Meanwhile,  in  the 
Eastern  Hemisphere,  a.  remarkable  remissioa  of  cholera  had 
set  in  with  the  close  of  the  year  1850.  This  applies 
particularly  to  the  whole  of  the  Kouth  and  West  of  Europe, 
while  in  the  Eastern  and  Northern  parts  of  the  continent, 
there  were  observed  only  scattered  epidemic  outbreaks  of 
the  disease — at  a  few  places  on  the  Baltic  (especially  in 
Poniinerania),  in  Bomehia,  in  the  adjoining  districts  of 
Prussian  Silesia  and  in  Poland.  In  Africa  also  the  disease 
was  almost  completely  stamped  out ;  it  prevailed  to  a  small 
extent  in  Algiers  and  Morocco,  and  in  summer  it  appeared 
[for  the  first  time)  in  the  Canary  Islands,  remaining  limited 
to  Grand  Canary. 
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A  new  and  aevero  rieitntion  of  cholera  over  a  great  part  of  the  glol 
was  preparing  in  the  jcfir  1853.  In  the  spring  of  that  year,  tfat 
diseaee  broke  ont  afreah  almost  at  the  Bame  moment  in  Persia  olid 
Sleeopotamia,  and  in  Poland,  conatries  in  which  it  had  survived  the 
winter.  From  Poland  it  spread  first  (during  the  Bnmmer)  into  the 
iidjoining  Russian  Qovei-nmcnts  of  Yolhynia  and  Grodno  on  the  one 
hand,  and  on  the  other  hand  into  the  Pmssian  provinces  of  Poset), 
Sileeia,  and  West  Prussia,  gradually  extending  over  part  of  East 
Prussia,  Brandenburg,  and  Pommerania,  where,  however, 
within  email  circles.  In  autumn,  the  disease  reached  the  West 
Gnvcmments  of  Bussia  jKowno,  Minsk,  Conrland,  Livonia, 
and  as  far  ae  St.  Fotersbni^).  In  the  end  of  the  year  (November 
December),  it  arrived  in  Transcaucasia  from  the  Persian  trontieBC. 
Thus  there  was  formed  in  that  year  an  extensive  focun  of  infection 
the  Bast  of  Europe,  ont  of  which  a  now  pandemic  arose,  destined  not  to- 
come  to  an  end  until  eight  years  after. 

In  Ruttia,  the  pestilence  maintained  itself  over  a  larger  or  Bmi 
area  until  the  year  1862.  It  was  most  severe  in  1^53,  1S55,  and  i' 
was  mot  with  only  in  St.  Petersburg  and  Cronstadt  in  i860;  in  t 
foUowing  years  it  was  observed  within  a  small  compass  in  the  capil 
of  the  empire,  thereafter  becoming  eitinct,  but  only  to  overrun  the 
country  anew  in  a  short  time  in  consequence  of  a  fresh  importatioa 
from  the  East.  In  Germanij,  it  happened,  as  in  all  farmer  epidemics  of 
cholera,  that  tlio  plain  of  North  Germany  (East  and  West  Frossia, 
Posen,  Pommerania,  Brandenburg,  Mocfclenlmrg,  Sehleswig-Holst^n* 
Brunswick,  Saiony,  Hanover,  and  a  few  places  on  the  Lower  Rhine) 
was  cliieSy  attacked,  and  neit  to  it  Silesia.  As  in  Bussia,  the  disease 
was  most  severe  in  those  regions  during  the  years  18,^3.  i355,  and  i8S9> 
It  wiw  all  the  more  remarkable  that  there  should  hare  been  an  epidemie 
in  the  Sontb-Eastcm  part  of  the  country  (Bavaria)  in  1854,  in  which 
year  North  Germany  was  almost  entirely  free  from  cholera,  while  in 
the  Soath-West  of  Germany  the  disease  was  observed  on  this  occaaicra 
again  in  merely  sporadic  cnaes  or  in  small  epidemics  (as  in  the  Palatinate, 
at  a  few  places  in  Baden  and  Wiirtomberg.  at  Darmstadt  and  at, 
Frankfort- on -the-Uoin).  This  Bavarian  epidemic,  wliich  issued 
Munich  and  spread  in  a  wide  sweep  over  the  whole  country, 
probably  connceted  with  the  prevalence  of  the  disease  in  Anet 
That  country  was  quite  free  from  cholera  in  1853;  it  was  invaded  in' 
1854,  but  only  to  a  moderate  extent,  apparently  from  the  Dasnbian 
Principalities ;  much  more  sevci-ely,  however,  in  1855,  when  the  disease 
at  the  same  time  penetrated  from  Italy  to  Istria,  Dalmatia,  and  the 
adjoining  region ;  so  that  with  the  exception  of  Upper  Austria,  StyriA, 
and  Carinthia,  all  the  countries  of  the  empire  (including  Hnngaiy) 
8a<r«red  severely  in  this  epidemic.  But  in  Austria  the  disease  died  ont 
completely  with  the  close  of  the  year  1855,  while  in  Germany,  as  we 
have  seen,  it  was  not  until  the  year  1859  that  it  reached  its  limit. 

The  first  severe  epidemics  of  cholera  that  occurred  in  Scandmavum 
coantrics,  in  FMand,  Bweden,  Norieay,  and  Denmark,  stand 
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nesiim  with  the  gcnoral  European  outbreak  in  the  jear  1S53.  In 
8Tp<:dfii  the  disease  spread  from  Tstadt  and  Ualmii  progreeaively  north- 
wards  as  far  as  Umeil,  and  it  was  not  until  [359  that  the  pustilenoe 
came  to  an  end,  having  recurred  year  after  yoar.  Next  to  [8r;3,  the  jear 
of  greatest  sereritj  in  Sweden  woa  1857;  the  cbief  centres  in  this- 
epidemic,  as  in  the  proviooB  ones,  ware  the  haeins  of  Lake  Malar  and 
Lake  Wetter,  the  valley  of  the  Giita-Elf,  and  the  southern  belt  of  eoaat 
from  Malmo  round  to  EarUhamm.  In  Nonoay  the  area  of  the  discau 
in  1 S53  extended  from  Chriatiania  and  other  points  on  the  coast  to  far 
island,  and  included  eapecially  the  districts  of  Sinaalcncne,  Akei'shus, 
Jarkbcrg,  and  Laurvig,  with  certain  parts  of  Bnskcrud  and  Brataberff. 
With  the  exception  of  slight  epidemics  in  1S55  at  Christiania  and 
Tonsberg,  and  at  Bergen  in  1B57,  Norway  remained  quite  free  from 
cholera  in  subsequent  years.  In  Denntark  the  diacasc  spread  in  1853. 
from  Copenhagen  over  almost  the  whole  of  the  island  kingdom  ;  here, 
too,  it  occurred  subsequently  to  that  year  on  two  ocoaaiona  only, 
in  1857  at  Copenhagen  and  Korsiir,  and  in  Aarhus  in  1859,  both 
tiniL's  to  a  limited  extent.  Cholera  reached  Great  Britain  in  the 
HUUimer  of  1S53,  having  been  imparted  from  Germany  to  a  number  of 
seapurts,  including  Gateshead  and  Newcastle,  Shields,  London,  and 
Liverpool ;  somewhat  later  it  occurred  also  in  Manchester,  Edinbnrghr 
Glasgow,  and  Dundee,  lasted  in  those  ploeea  throughout  the  following 
winter,  and  attained  a  wide  distribution  over  the  whole  of  Britain  the 
year  after.  The  localities  that  suffered  most  were  London,  Middlesex, 
Kent.  Essex,  Cambridgeshire,  Durham,  Oxfordshire,  and  South  Wales. 
With  the  close  of  the  yciu'  1S54,  the  disease  died  out  at  all  points,  and 
the  whole  kingdom  remained  free  from  cholera  in  the  years  following, 
with  the  exception  of  a  small  outbreak  at  Wick  in  li^Si).  In  the  Nether- 
lands, where  the  disease  appeared  likewise  in  the  summer  of  1853,. 
first  in  Kotterdam,  Schiedam,  and  Dordrecht,  it  reached  a  considerable 
epidemic  diffusion  in  that  and  the  two  following  years,  and  again  in 
1859;  in  185(1  the  cases  were  merely  sporadic,  and  in  1857  and  1858  tb© 
country  was  free  from  cholera.  The  provinces  of  South  Holland,  North 
Holland,  and  Utrecht  suffered  most  in  these  epidemics,  and  next  to 
them,  North  Brabant  and  Groningen ;  whUc  Dreuthe,  Ovcryssel,  and 
Gelderland  were  less  affected,  and  Limburg  remained  quite  free  year 
after  year.  Cholera  arrived  in  Belyiwn  first  in  1S54,  and  spread 
especially  in  the  provinces  of  East  Flanders,  Brabant,  Antwerp,  and 
Liege ;  it  died  ont  entirely  at  the  end  of  the  year,  and  it  was  not  tmtil 
1859  that  it  ^oin  reached  an  epidemic  prevalence  of  considerable 
extent  in  the  provinces  of  Antwerp,  East  and  West  Flandei-s,  Brabant, 
and  Hetmegau. 

In  France  cholera  hod  already  obtained  a  firm  hold  towards  the  end 
of  '  853,  first  in  Havre,  and  afterwards  in  Paris  and  elsewhere ;  bnt  the 
disease  was  epidemic  only  within  narrow  limits.  It  was  in  the  spring 
of  the  year  following  that  it  reached  its  general  diffusion,  extending 
coutinnonsly  over  almost  the  whole  country,  having  started  from 
three  chief  centres :  an  eastern  one  in  the  departments  of  tha  Mkea» 
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and  HaDte-Mame,  a  western  in  the  depavtmenta  of  Vendee  and  Di 
Sc»rea,  and  a  Bonthcni    in   the  BoucheB  da  Rhone.    The   Boath< 
proTincea  Buffered  most ;  that  was  the  case  also  neit  year  (\ 
the  cast   of  France,  espociuUj  Alsuce  and  Lorraine,  had  likoniee 
severe  viBitutiun) ;  aud  even  in  1 356,  isolated  epidemicB  still  oocnired 
Uaracilles,  Tonlon,  and  some  other  places  in  the  soath,  lifter  vl  ' 
the  diaeoee  came  to  an  end  in  France.    On  this  French  epidemii 
1S55.  the  oathreak  of  the  disease  in  StDilterland  was  dependent,  at  1< 
in  part.    In  1S54  it  was  alreadj  prevalent  at  some  places  in  the  Canto 
Ticino,  again  imported  from  Italy ;  it  had  also  come  to  the  town  of 
Aarau,  its  route  thither  being  iintraced.    In  the  following  year,  how- 
ever, it  took  a  wider  range :  imported  from  Franco,  it  broke  ont  first 
in  BAsle  and  ailcrwarda  in  Geneva,  and  almoBt  at  the  Bamc  time  in 
Zurich;  while  it  reappeared  in  Canton  Ticino.     It  Bcema  to  have  been 
introdnced  in  1S54  from  France  into  Italy  bIbo.    It  occurred  first  in 
Genoa  and  spread  through  Savoy,  Lombardj,  and  Yenetia,  and  along 
the  Lignrian  coast  to  Central  and  Southern  Italy,  as  well  as  to  Sicilyi 
wheroMessina,  Palormo,  and  Catania  were  visited  with  especial  severity. 
The  pestilence  raged  in  Italy  with  much  greater  violenco  in  the  follow- 
ing year ;  only  a  few  considerable  districts  in  the  whole  peninsula  (with 
Sicily)  escaped  it,  and  it  was  not  till  the  end  of  1S56,  in  which  year 
Northern  and  Central  Italy  Buffered  most,  that  the  epidemic  ended. 

Spain  formed  one  of  the  chief  scats  of  the  cholera  epidemic  of  the 
ycara  1853-60.  Introduced  a  second  time  through  the  port  of  Tigo, 
the  diaease  broke  out  in  that  country  in  thesummei'  of  1853,  and  spread 
over  a  great  part  of  the  province  of  Pontevedra(Galicia).  Inthe^ring 
of  next  year  it  waa  imported  into  Barcelona  from  Marseilles,  and 
<juickly  appeared  in  Gerona,  Tarragona,  and  other  places  in  the  Cota- 
lonion  province,  thereafter  in  Andalusia  (Cadiz,  Seville,  Cordova, 
Malaga,  Almeriu),  in  Murcia,  and  in  the  interior,  extending  to  Badigos 
(EHtremadura)  and  Madrid.  In  1855  there  was  scai-cely  a  provtsco  of 
the  country  remaining  free  trom  the  disease;  and  in  1S56  it  Still  pre- 
vailed at  numeroua  points,  and  especially  in  Andalusia.  A  very  oon- 
siderublc  remission  seems  to  have  occurred  in  the  next  two  years;  but 
in  iS^i)  the  disease  broke  out  anew  over  a  wide  area,  especially  on  the 
Eastern  and  Southern  coasts,  and  in  the  following  year  it  spread  agnin 
over  a  large  part  of  the  country.  Thereafter  it  ceased  entirely.  The 
diffusion  of  cholera  over  almost  the  whole  of  Portugal  (from  Oporto  to 
Faro)  coincided  with  the  severe  Spanish  epidemic  of  1855;  the  next 
year,  too,  the  disease  prevailed  widely  in  Portugal,  but  it  appears  to 
have  come  to  an  end  with  the  close  of  that  year. 

Russia  and  France  were  the  points  of  departure  for  the  epidemic  in 
the  South-Eost  of  Europe.  In  1853  the  disease  penetrated  from  the 
former  into  TraTuylvania  and  the  Donubian  I'rineipalilits,  while  it  was 
imported  the  year  after  by  French  ships  of  war  into  Turkey,  spreading 
in  that  and  the  following  year  over  the  whole  of  Turkish  territory 
well  as  over  A»ia  Minor  and  Greece.  The  cholera  in  Greece  broke 
at  the  Pinens  in  the  beginning  of  summer,  1854,  it  appeared 
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Bburtly  after,  and  in  the  islands  of  the  Aegean  J  in  1S55  the  disease  was 
still  more  cxtensivclj  prevalent,  and  the  Ionian  lalanda  were  also 
attacked.  It  appears  to  hare  died  out  completely  in  the  winter  of 
1855-6  throughout  LhiB  region,  witU  the  eiaeption  of  Asia  Minor,  wliero 
there  were  still  epidemic  outbreaks  in  1856. 

On  the  eontincnt  of  Asia,  and  in  the  Archipelagoes  belon^g  to  it, 
cholera  obtained  a  not  less  extensive  footing  within  the  period  that  wo 
arc  now  considering.  Starting  from  India,  (where  it  was  widely 
epidemic,  especially  in  1852,  1858,  iSijo,  and  more  particularly  in  i86t), 
it  penetrated  in  1852  to  Java,  Banda,  and  Sumatra,  and  spread  next 
year  over  a  large  part  of  the  Eael  Indies,     It  appeared  there  anew  in 

1858  (eapecially  in  Celebes),  and  at  the  same  time  broke  out  in  the 
Philippines.  Japan  was  viBitcd  by  severe  epidemics  of  cholera  in  1S54 
and  1857-59;  within  the  same  period  fall  the  destructive  outbreaks  of 
the  disease  in  China  (whei'e  it  continued  prevalent  till  1 860},  and  in  the 
peninsula  of  Corea,  the  southern  and  western  regions  of  which  received 
the  epidemic  from  the  capital.  Severe  epidemics  of  cholera  overran 
Persia  in  1853,  1856,  1857,  and  1850-61,  and  in  the  latter  years  the 
disease  ooeorrod  with  equal  virulence  in  Afghanittan,  Khiva,  Tarkestan, 
Menopolamia,  and  Syria.  With  the  close  of  1861,  the  disease  appears 
to  have  been  extinguished  throughout  that  territotj,  Persia,  at  least, 
remaining  entirely  free  from  cholera  during  the  next  three  years. 
Finally,  there  are  for  .^raiiii  records  of  severe  cholera  epidemics  in  1854 
and  1S55,  in  1S5S  and  1859,  and  in  1863  ;  the  west  coaat  seems  to  have 
been  always  the  moat  severely  visited,  wliilo  the  interior  was  invaded 
first  in  [854  and  once  again  in  1863. 

During  this  period,  cholera  appeared  on  African  soil  first  in  Algiers 
in  1853,  and  extended  to  Morocco  in  the  same  year.  But  a  mach  more 
important  pestilential  progress  was  that  which  began  in  1855  and 
spread,  in  that  and  the  following  year,  from  Egypt  to  Nubia,  and 
through  Tripoli,  Tanii,  and  Algieri,  to  tloroeco.  In  the  same  period, 
the  disease  appeared  in  Ahyseinia  (for  the  second  time),  but  only  to  a 
slight  extent.  It  occurred  also  at  Fogo  in  the  Cape  Verd  Islemdt,  having 
been  imported  from  Italy,  and  in  Madeira,  introduced  from  Fortngol; 
in  both  of  which  it  was  epidemic  the  neit  year  as  well.  A  new  epoch 
of  the  disease  begins  in  those  ( AfricanJ  regions  with  the  year  1 S58.  In 
the  first  place,  the  cholera  broke  out  afresh  In  Abyssinia,  and  to  a 
greater  extent  than  in  the  previous  (second)  epidemic  i  it  appeared  in 

1 859  in  Somali  Land,  travelled  along  the  coast  to  the  Portuguese  settle- 
ments in  Mozambique,  and  broke  out  for  the  first  time  on  the  west 
coast  of  Madagaecar  and  on  the  Ckinwro  IslaiidB.  In  that  and  the 
following  year,  Algiers  was  attacked  anew,  and  the  pestilence  once  more 
entered  Morocco,  where  the  coast  towns  of  Tangiera,  Tetuin,  and  Ceuta 
suffered  most.  Cholera  was  four  times  epidemic  in  ifauriftiu  daring  this 
period,  in  1854,  1856,  1859,  and  i85i-6i,  bnt  only  once  (i859)inEe'itiitort, 

Lastly,  in  the  Western,  Hemisphere,  the  renewal  of  the  cholera 
pandemic  is  connected  with  importation  of  the  disease  partly  from 
Europe,  partly  from    the  West  Indies.     In  North  America,   how- 
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ever,  it  wss  almost  limited  to  tlie  year  1S54,  during  which  its 
became  nearlj  co-extcnsiTe  with  the  continent.  By  the  end  of  iSj 
scattered  epidemics  bad  been  developed  in  Canada,  at  a  fen  point 
on  the  eastern  seaboard  of  the  Untied  Stales,  and  at  New  Orlt 
and  certain  shipping  places  in  the  lower  basin  of  the  Missiseip^. 
But  it  was  in  the  spring  of  1S54  that  the  diseaee  began  t^  spread 
in  all  directions,  and  with  sucli  rapidity,  that  within  a  few  months,  the 
whole  interior  of  the  countiy  (more  especially  the  basins  of  the  Missis- 
sippi, Missoori,  and  Ohio),  the  districts  bordering  the  great  lakes,  both 
on  the  Canadian  and  the  United  Slates  shore,  and  the  whole  of  the  sea- 
txiard  on  the  east  and  south,  from  Montreal  to  Teias,  were  overrun  by 
it.  In  Mexico,  however,  only  the  capital  and  a  few  places  on  the  coast 
suffered.  In  t&55,  there  were  still  some  scattered  epidemic  outbreaks 
on  the  continent  of  North  America;  after  which  it  appears  to  have  been 
entirely  free  for  the  rest  of  this  pandemic  period.  In  Central  Ameiiea, 
the  disease  broke  out  in  1856,  first  overrunning  Nicaragua  from  the 
Atlantic  to  the  Pacific,  next  appearing  in  Coata  Rica — it  is  said  for  the 
first  time — and  extending  in  the  following  year  to  Oaatemala,  San 
Salvador,  and  ifondura*.  Meanwhile  cholera  had  taken  firm  hold  on 
Son th  American  soil.  It  was  prevalent  in  New  Granada  in  1S54,  andin 
Venezuela  in  1S55.  In  the  same  year  it  showed  itself  for  the  first  time 
in  Braxil,  at  three  points  almost  simultaneously — Para  in  the  middleof 
May,  Yilla  da  Imperatriz  and  province  of  Amazonas  in  the  beginning 
of  June,  and  Bahfa  at  the  end  of  June.  Shortly  afterwards  Rto  de 
Janeiro  was  attacked,  and  in  a  few  months  the  disease,  travelling  along 
the  coast  and  up  the  Amazon  and  its  tiihntaries,  had  covered  an  area 
which  included  the  provinces  of  Bahia,  Fernambuco,  Sergipe,  Parahiba, 
Rio  Grande  do  Sul,  Espirito  Santo,  and  San  Paulo.  In  November  the 
disease  died  out  at  all  points,  and  remained  absent  from  the  country  in 
1856  and  18.57,  although  it  was  still  prevalent  in  Guiana,  In  1R58.  an 
epidemic  again  broke  out  in  the  Brazilian  capital ;  after  that,  the  disease 
showed  itself  in  epidemic  form  in  1S63  at  several  ports  (PcmambacOi 
Rio,  &c.),  and  in  1863  it  was  preralent  at  Mai'oim  in  the  province  of 
Sergipe ;  but  in  none  of  those  years  was  it  so  widely  spread  as  before, 
and  with  the  end  of  the  last-mentioned  epidemic,  cholera  remained 
absent  from  Brazil  for  many  years. 

The  third  pandoinic  of  cholera  embraces,  thorotore, 
period  of  Bomo  fifteen  ycara,  during  whicli  the  disease 
spread  over  the  whole  Northern  Hemisphere,  and  to  25' 
in  the  Old  World,  and  to  30°  S.  in  the  New.  Regarded 
a  whole,  this  pandemic  shows  numerous  fluctuations  of  intei)- 
aity,  the  maxima  falling  in  the  years  1849-50  and  1853- 
In  none  of  the  intervening  years  was  the  diBeaao  alto^theT' 
extinguished  on  extra-Indian  soil,  and  there  is  no  reason  for 
attributing  the  fresh  outbreak  of  1S53  in  Enropo,  Africa, 
and  America,   to  a  new  importation  of  the  morbid  pof 
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from  its  native  babitat.  All  tbe  facts  tell  rather  in  favour 
of  a  continaons  reprodaction  of  the  poison  in  extra-Indian 
coantries^  and  that  power  of  reproduction  was  exhausted  only 
after  the  lapse  of  more  than  ten  years. 


§  1 02.  Fourth  Pandemic — 1865-75. 

The  fourth  pandemic  of  cholera^  and  the  latest  hitherto^ 
began  in  1863^  and  it  came  to  an  end  in  1875 ;  it  thus  em- 
braces, like  the  preceding  one,  a  period  of  more  than  ten 
years.  But  it  is  distinguished  from  the  previous  pandemic, 
and  in  fact  from  all  former  cholera  pandemics,  by  the  pecu- 
liarity of  the  course  that  it  took  towards  the  West,  and  by 
the  speed  with  which  it  travelled  from  Asia  to  the  soil  of 
Europe.  Hitherto  the  disease  had  always  penetrated  to  the 
continent  of  Europe  through  Afghanistan,  Persia,  and  Asiatic 
Bussia,  and  had  taken  more  than  a  year  to  reach  the  Euro- 
pean frontier  by  that  overland  route ;  but  this  time  it  took 
only  a  few  days  to  reach  Europe  by  sea  from  the  coast  of 
Arabia,  and  only  a  few  weeks  to  overrun  a  large  part  of 
Southern  Europe. 

The  starting-point  of  the  sickness  was  the  lower  basin  of  the  Gkmges, 
where  a  severe  epidemic  of  cholera  had  developed  in  1863.  In  that  and 
the  two  following  years  the  disease  visited  the  whole  Presidency  of 
Bengal,  the  North- West  Provinces,  the  Presidency  of  Bombay,  the 
central  and  southern  parts  of  the  Deccan,  and  Ceylon.  Connected  pro- 
bably with  that  outbreak  there  was  a  disastrous  epidemic  in  the  East 
Indies  in  1863  and  1864,  and  in  China  and  Japan  in  1864  and  1865. 
About  the  end  of  1864  ^^  beginning  of  1865,  the  disease  was  brought  on 
board  ship  from  the  Bombay  coast  to  Hadramant  (south  coast  of 
Arabia),  to  the  Yemen  territory  (southern  part  of  the  west  coast  of 
Arabia),  and  to  Somali  Land  (east  coast  of  Africa).  In  the  first  days 
of  May  it  broke  out  in  Mecca  among  the  faithful  assembled  there  to 
celebrate  the  festival,  having  been  introduced  by  Indian  pilgrims  who 
had  received  the  infection  at  some  one  of  the  points  before  mentioned. 
The  outbreak  of  the  disease  among  them  was  the  signal  for  a  panic, 
which  was  succeeded  by  a  general  flight,  and  thus  the  cholera  was 
speedily  carried  in  all  directions  along  the  tracks  of  the  homeward- 
bound  pilgrims.  For  the  West,  misfortunes  began  with  the  introduc- 
tion of  the  disease  into  Suez,  where  a  vessel  arrived  on  the  19th  of  May 
from  Jcddah  with  pilgiims  belonging  to  Egypt]  and^  otherj  North- 
African  countries,  among  whom  were  cases  of  cholera.  By  thiB  means 
Lower  Egypt  became  infected  in  the  beginning  of  Jta^ 
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Ikelntpoiatm  Amp*  sBected  I7  tW  fii 
bnA«  (Mt  M  tfae  Htk  «r  Joe;  nd  wu  aniei 
died  oat  in  Bowbg.  did  Bot  revive  the  aot  j^,  bat  om-mibJ  Ut  a 
TCiy  Knited  cstot  is  Jh^,  1867.  buiag  bcea  i«-n«rodK«d  fnm  Italy. 
MsneiUn  «M  toEMted  at  the  nne  time  u  lUta,  It  a  ib^  vitk  A^B- 
riiw  pilcriiM  KtaniBe  bone.  The  be^BHiag  of  the  cfidenktben 
dates  bom  the  inddle  of  Juc;  and  it  csbm  to  a  ckwe  in  the  «Bd  «f 
Deeenbtf.  nmn  HanetDeatbeAoJoa^veadiincUjorcr  tbeSoath 
of  iVnae« ,-  in  Jnl^  it  via  abcadj  |itvralatt  at  Toolaa  and  **■— *r*ffriir. 
in  Ai^nat  at  Ariei,  ATignon,  and  otiier  ^acea.  in  Sefitember  at  Ais, 
CeUe,  and  Bordeanx,  and  dmnltaneoitaTr  at  Puis  and  *— J— ;  in 
October  it  was  in  the  northern  deputm^iU^  and  in  Kmreaaber  in  tba 
Toages.  Tfatu  it  had  orermn  the  larger  part  of  th«  oomtrybefoe  tin 
tnd  of  the  year.  In  bj  t&r  the  moet  of  the  localities  it  was  Unutod  to  a 
few  cases,  so  that  the  total  mortalitj  from  cbolen  tn  Yrmaoe  that  jou- 
wwi  onlj  10,584.  At  many  of  the  affected  points  the  iliwsiin  Jiniitt.nnin| 
through  the  winter,  and  in  the  spring  of  1S66  it  again  reached  Iha 
height  of  an  epidemic,  which  prevailed  eapeciolij  in  the  north  of  At 
eoantry,  and  most  widelj  in  the  departments  of  Morbihan,  C6t«a  da 
Nord,  Flnisberrc,  Henrtbe.  Scine-et-Hame, Galrados.  Seine  1, Paris ),and 
Enre.  Nezl  in  order  came  the  western  seaboard  (Charente-inferienre), 
and  it  did  not  ipare  the  south  of  the  conntry  (Bordeaox,  HarseiUei^ 
Ciotat).  In  the  tnmmet  of  1S67  cholera  was  still  prevalent  in  a  Csv  ot 
the  localities  formerlf  affected,  especially  those  in  the  northern  dta- 
tricts,  but  in  epidemic  form  it  was  confined  within  narrow  limits.  In 
the  aatnnui  it  died  out  everywhere,  and  from  that  ticue  to  tho  year 
1673  France  was  qnite  free  from  cholera. 

The  disease  reached  Italy  shortly  after  it  came  to  UarseiUes  (begiii* 
ning  of  Jnly).  The  first  place  attoclied  was  Ancono,  whither  the 
disoae  wbs  Lrongbt  by  a  ship  from  Alexandria,  and  tt  spread  with 
groat  rapidity  over  almoet  the  whole  peninaala.  The  number  of  per- 
sons  carried  off  by  the  pestilence  was  eBtimat4.'d  at  1.1,000,  Apulia 
suffering  most  (with  4(117  dentbe),  and  next  to  it  Campania  (with  3635) 
nnrl  the  Uarcbes  (with  3429).  In  Italy,  as  in  France,  the  disease lastal  ^ 
tliroiigh  the  winter,  and  did  not  die  ont  nntil  Harch,  1866. 
pcurod  in  Augnat,  and  it  now  affected  especially  the  rc^ons  of  Oampaaia,  1 
Sicily,  Piedmont,  and  Lijjnria.  In  1867,  having  again  survived  (" 
winter  at  many  places,  especially  in  Sicily,  it  grew  to  a  disastrous  ep]> 
dcmic  which  carried  off  130,000  victims.  It  was  severest  in  Lombardj, 
Piedmont,  Oompania,  the  Abmszi,  and  the  Aemilia;  bnt  no  provmoBn 
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was  spared,  and  even  tbe  island  of  Sardinia  bad  a  visitation  of  it.  In 
November  tbe  disease  was  extinguished  at  oil  points  except  Beggio 
(Calabria)  and  Messina,  -where  it  ceased  in  the  course  of  the  vrinter. 
Since  thai  tiine([867-6S)  Italj  has  I'etnained  Tree  from  cholera. 

In  Spain,  the  first  place  to  be  affected  by  cholera  was  Yalencia, 
whither  it  had  been  bronght,  oe  was  proved,  by  a  traveller  who  bad 
arrived  from  Alexandria  vih  Marseilles.  The  outbreak  of  the  epidemic 
dates  from  the  middle  of  Jnlj,  and  almost  at  the  same  time  the  disease 
appeared  in  Gibraltar,  imported  without  doubt  bj  Euf-Iish  troops  from 
Malta;  a  little  later  it  was  at  Cartagena,  in  August  at  Barcelona  and 
Seville,  shortly  after  at  Toledo,  Murcia,  and  Alcira,  in  September  at 
Turtosa  and  Madrid,  in  October  at  Fncnte  de  Cantos  and  other  places 
in  the  province  of  Badajoz  (on  the  Portugnese  frontier),  and  in  Decern. 
ber  at  Santander  (Old  Castile).  So  that,  with  the  exception  of  Galicia, 
Asturia,  and  the  Basque  provinces,  no  part  of  tho  conutry  escaped  the 
sickness  altogether.  Towards  the  end  of  the  year  the  epidemic  died 
out  at  all  points,  and,  with  the  exception  of  a  few  small  and  isolated 
outbreaks  in  the  following  year,  Spain  has  not  since  been  visited  by 
cholera.  From  Badajoz  the  disease  ci-oseed  the  frontier  into  Porlugd, 
but  as  an  epidemic  it  was  restricted  to  the  place  first  attacked  (Elvaa  in 
the  province  of  Alentejo).  It  came  thence  to  Oporto,  and  in  December 
it  again  ci'ossed  the  Spanish  frontier  at  Freixo  d'Espodacinta  (on  the 
Douro) ;  but  at  these  two  places  there  were  only  sporadic  cases.  Thus 
Portugal  uDJoyed  an  almost  absolute  immunity  from  this  epidemic,  and 
it  has  remained  free  from  cholera  in  subsequent  years. 

For  the  East  and  North  of  Europe  Turkey  formed  the  point  of  depar- 
ture  of  this  epidemic.  The  disease  appeared  in  Constantinople  in  June, 
1865,  having  been  imported,  as  we  have  seen,  by  a  vessel  from  Alex- 
andria. It  spread  thence  in  a  northern  and  eastern  direction  over  a  great 
part  of  the  Ottoman  Empire,  both  along  the  west  coast  of  the  Block 
Sea  to  the  mouths  of  the  Danube,  and  along  the  banks  of  the  Danube 
through  Bulgaria,  and  also  into  the  interior,  special  mention  being 
made  of  severe  epidemics  at  PhiUipopolis,  Seres,  Varna,  Kusfcendje, 
Bustaohuk,  Tnlt«ha,  and  Widdin,  as  well  as  along  the  southern  shore 
of  the  Black  Sea  to  Sinope,  Samaoon,  and  Trebizond.  Fi-om  Trehizond 
it  penetrated  (in  the  end  of  August)  on  the  one  hand  into  Armenia 
(Kara,  Er^eroum,  &e.),  and  on  the  other  hand  into  C<mcasia,  thus 
reaching  Russian  territory,  which  had  been  already  invaded  from  the 
west  a  few  weeks  earlier  {vi<le  infra).  In  the  following  year  the  cholera 
in  Turkey  appears  to  have  been  confined  mostly  to  the  Danubian  pro- 
vinces ;  in  October  and  November  it  appeared  at  a  few  places  on  the 
Bosphoms  without  reaching  a  gi'cat  epidemic  extension.  Nest  year 
it  was  limited  absolutely  to  the  northern  part  of  Albania,  whither  it 
had  penetrated  in  the  spriniir  of  the  year  from  Montenegro.  During 
the  four  years  follow^'  "-**  from  cholera. 

The  country  fif  touimmia.    The  disease 

appeared  th""  'i.  at  several  shipping 

places  (Ibri  extended  during  tka 
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*.  iij'jrvfcijTv   yf   v^iijt    avas.     "Wii-it   '/ii'-uert  "ira*  •2nT*»rmr  SLofSiL  itl 

«::iaC  iti^  yhJhh^si  'jnfJui^L  P'jlL  K.u'wSuk.  tuid  T:£ifc..  ac  ii^  af  Hbzaittniiit.*^ 
*a*c  hrjy  lu. .  li  aurrjv*^  tut  vizi'^r  ix  iLif  re£:i'.»i.  up  vtill  af  it  :  :»t 
Ov«  •^ruib^oiu  */.  }yjv^AA*:rL.  £«UBKii»  ulreacj  meznj.med .  3;  rt^aTrpcarifd  u: 
U'Ai.  yjiii'jk  a.  u*t  ivIi'-»»-zzi^  si'.xtLiii*:'?     :  Yj(  .  bin  :»i:  tiiif  li'/casiaL  ii  wa* 

ir»«v».'rz^  fcZiC  byi:Ui»s?x  O '.•I'emii'.'tt*  ut  v^rll  Ai  ibt  end  ;i  ."Juat  uic 
CiMAM;  fcj'j^^i.'^*^  ii  fe:.  P*j>jn;*jvri:.  IC'^bc^ov.  i^ni  Gr.iin:  :  a:  "iik 
|^«rg'T-*-"'T  ;f  'jrf  Juiir  :i  Ttiiertiiff'jv.  M'trbiiw.  Txer.  C*ji»Zieiz.  j»iii  C>rt;l .  W 
tiit  ULidd**:  '-•?  Uifci  iXiVttij  is.  Ci'jroi:.  JaritslLv.  HsiL.iiJa.  Sazuo.. 
V'^i'^Sfife.  Jj.-v'js:It,.  Ttit^/vT,  Ki^juir*-  aiid  W -"■'►!  1. ;  i^;  i.r.  eu5  jf  Ji;";t  h. 
Pfckvv  «2«d  V'-'fi^Zi*-;  :  hi  A\:;ni*Jt  a.:  jivwii'.-.  yifchzu-y  :»Tir.:.r>L  CoTs-iuid. 
K'UiK'-'-rt-ir..  Mobiiffv.  AirtrtiltiiiL,  hmnnar'u..  P*!'iizfa.  R.^ayvT-  Tiadiziir.  Ptjim^ 
aiid  Yia*J:^  ;  M*d  laBiJjr,  iii  BepwsL"f>.'r.  ti  .*>ii''.uenBk.  OrtfLburg.  asc  ITi:*^ 
Ti^.  z:uiLf>er  vl'  laLfcJ  caset  is  liit  wL>»l*;  enipire-  waF  esiini&T^  a: 
yc*,'^^.  '.rf  *Li':ij  neany  i^/xn  l^]vij;f»^  to  Poland  ai  iie:  ;Le  jo^^iic's 
tiiai  vvCvnA  zu'-#Kt  w'iTttLt  Owi-niiuex-U  of  B^fssarabia.  P-o.-lia,  Grjiizj^i. 
Bl.  y»^j:nkb'jr'gt.  and  KWrboii.  Tiit  dl<>>.-a«>«r  'ui^ahi  Bnrrivei  liie  wirior. 
and  brvk'r  '-^ui  in  tLt  tsprizt'^  *jf  ;^-6;  at  a  fr-^fcL  ej-idtmic.  ••rLi.h  artaint^ 
^Oiiy  Vy  KuiaJi  diment$I'.yzis,  tfz^>fjA  in  Poland,  wL^re  it  was  as  sievere  inis 
y«ir  at  laJst,  iLt  number  of  lata)  ca^es  aTn'^imunir  !':>  ii,-C*5.  Tv-m-anl* 
th%  <.-nd  ','f  ili':  3r«--ar  tL*r  i.i^ti]«fnoe  Lad  di-r-i  '.ut  cv.'mpieic-ij  ihrongbont 
iL':  Ilufefclan  <.'Uipir<;,  and  it  fehowtjd  itb^lf  next  jear  1 1^6^>  in  epidemic 
tjrtn  at  on«:  jy^iut  onJy  ^Lip^^witz  in  tbc  Gov^rnznent  of  Kier). 

Th«;  'Ab'^r  fftat^rs  of  Earoj^  in  tbe  y^-ar  i  bO^  were  eitJber 
cL^^iera  ailv>getb«r,  or  visiv^  by  it  only  Vj  a  small  erfcent.    Ik 
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where  the  disease  had  that  year  been  preyalent  at  Fiume  and  Trieste, 
but  only  within  a  very  narrow  compass,  it  rose  in  1866  to  a  very  severe 
epidemic.  It  appears  to  have  entered  from  Bukowina  (where  the 
disease  appeared  at  the  end  of  May),  and  it  overran  the  whole  empire 
including  Hungary.  The  disease  was  felt  most  in  the  provinces  that 
were  directly  concerned  in  the  war  of  that  year,  including  Lower  Austria, 
with  10,000  deaths  from  cholera,  Bohemia  with  over  30,000,  Moravia 
with  nearly  50,000,  and  Hungary  with  about  30,000.  Neither  did  the 
disease  spare  Austria  in  1867;  but  on  this  occasion  it  was  mainly 
confined  to  Hungary  (where  it  broke  out  as  early  as  April),  to  Galicia, 
which  suffered  most  in  summer,  and  to  Dalmatia  and  the  surrounding 
country.  The  total  mortality  throughout  the  empire  (excepting  Hun- 
gary) amounted  to  nearly  33,000.  Winter  brought  the  epidemic  to  an 
end,  and  Austria  was  free  from  cholera  during  the  next  four  years. 

In  Germany,  the  disease  in  1865  showed  itself,  as  in  Austria,  at  only 
one  point,  and  there  it  was  very  limited  in  its  extent.    It  was  imported 
into  Altenburg  (Saxony)  by  a  family  from  Odessa ;  at  the  end  of  August 
it  came  to  be  feebly  epidemic  there,  and  in  the  following  months  it 
appeared  at  several  towns  in  the  Kingdom  of  Saxony  (Werdau,  Orim- 
mitzschau,  Zwickau,  Glauchau,  and  others) ;  but  at  only  a  few  points 
was  it  epidemic,  and  the  total  mortality  did  not 'amount  to  more  than 
468.     But  next  year  (1866),  Germany  was  visited  by  the  pestilence 
much  more  severely.    The  Rhine  country  and  "Westphalia  were  the 
earliest  attacked,  the  disease  having  been  imported  into   them  from 
Luxemburg  {vide  infra) ;  the  epidemic  did  not  die  out  there  until  the 
beginning  of  the  next  year.    In  North  Germany,  the  disease  made  its 
appearance  in  May,  first  in  several  seaports  of  Pommerania  (Swine- 
miinde,  Stettin,  Cammin,  and  others) ;  in  June  it  broke  out  at  Ham- 
burg and  Berlin,  and  in  the  provinces  of  Prussia,  Posen,  Silesia,  and 
the  Kingdom  of  Saxony ;  in  July  it  was  in  Prussian  Saxony  and  in 
Brunswick ;  in  August  in  Mecklenburg-Schwerin  and  Oldenburg  and  in 
September  in  the  Duchy  of  Anhalt ;  in  all  which  countries  it  came  to  an 
end  at  the  close  of  the  year.    The  disease  during  this  epidemic  carried 
off  1 14,683  persons  in  the  Eangdom  of  Prussia.    There  also,  the  state  of 
war  helped  materially  to  enlarge  the  area  and  to  increase  the  intensity 
of  the  disease.    The   same   is   true  of   South   Germany,  where   the 
Bavarian  districts  of  Lower  Franconia,  Aschaffenburg,   Swabia,  and 
Neuenbui'g  suffered;  smaller  epidemic  centres  formed  also  at  a  few 
localities  in  Hesse  Darmstadt,  and  there  was  a  considerable  epidemic 
at  Mainz,  and  some  appearances  of  an  epidemic   in  one  district  of 
Wiirtemberg  (Utzmemmingen).     But,  for  the  rest,  South  Germany 
again  enjoyed  comparative  immunity  especially  in  its  western  parts,  the 
cases  of  sickness  everywhere  remaining  isolated,  notwithstanding  the 
importation  of  the  disease  into  Speyer  (from  Belgium)  and  other  places 
in  the  Palatinate,  as  well  as  into  Frankfort  and  several  places  in  Baden. 
In  Bhemah  Prussia,  the  cholera,  as  we  have  seen,  survived  the  winter, 
and  {^  '      vmiled  with  especial  fatality  at  Cologne,  Diisseldorf ,  Barmen, 

f  the  following  year ;  so  that  the  mortality  from 
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fskfjifart  SL  fhJM  ^jsut  jar>iinc<t  snKMmtcd  to  alaMol  ibe  kalf  541S 1  of  all 
tidft  ysTHM^  hjhm  t^  vikole  kiagdooi.  The  ^iam 
V-ff^T  rx>*k  is  April,  ia  tfe  fmiate  of  Pnun  aad  Ex  xfe 
luutfcj  diituv^  of  Bpabn  and  Bromben?  in  Jime,  azid  m 
feiiw<irln  m  JkMsi;utgt;  hat  nowhere  did  it  amomct  to  macii.  im  like 
BWMT.  m  Sc^rtii  CeiMJUij,  where  chokn  appeared  dtat  jear  in 
Wealfti«i  Friw^nKfim  and  Mandarh  in  tlie  Piilatiiiate,  aad  afcw 
ia  H««M>Darmatadt  aad  Baden),  tlie  cases  vere  for  tke  »-?«(  part  obIj 
apgndk.  Tovaidi  tlie  end  of  the  j«ar,  the  diaeaae  died  out  eveiy- 
where,  and  M;zt  jear  (i  V^  >  it  xeappeared  onlj  at  ffarfwi.  where  thiity- 
titfiA  i^fgwjOM  died  of  it.  In  the  jean  1S69  and  iSja  Geraungr  wna 
^pnte  ir^^  from  dkrlera. 

Amonia^  the  larger  terntoriea  inraded  as  earfy  as  1S65,  we  ksre  to 
flM;hide  (/r«af  BrUaim^  where  the  diieaae  waa  lirnitfd,  howerer,  that  jvar 
to  a  few  cMMfM  at  Southampton  and  at  Thejdon  Bois  in  FonrT      The 
»wrce</ the  diteaae  waa  traced  beyond  donht  to  a  reesel  which  azrirvd  at 
Br^rthampUn  frcoi  Alexandria  in  the  end  of  Angoat.  In  Hajof  next  year, 
t^Atim  appeared  at  Lirerpool,  having  been  imported  from  Bottevdaai ; 
it  reappeared  at  Soathampton  in  June,  and  broke  out  aimnltaneoorij 
n  I/»don,  IJanellj  rSooth  Wales),  South  Shields,  Newcastle,   aad 
«4her  ports,  and  sabseqnentl j  in  Sheffield,  Hnll,  Dublin,  Belfast,  aad 
IfancbesUfr ;  in  September  it  came  to  Edinburgh,  Musselburgit.  Dundee; 
uoA  '/ther  phu>Hi  in  Scotland.    Thus  it  graduaDj  orerran  the  iriiole  of 
Britaiii,  iki  that  no  oofontj  or  prorince  of  the  three  kingdoma  was 
flltof(etber  spared,  although,  in  bj  far  the  larger  number  of  localitiea, 
the  AmtautH  was  confined  to  sporadic  cases.    In  England   the   total 
mortaJftj  am^^unted  to  14*378,  of  which  5596  belonged  to  London,  2600 
to  Lan/:ashjre,  and  1033  to  South  Wales ;  for  all  Scotland  the  number 
was   ff/O;    fr^r  Ireland  2501,  of  which   1459  ^^^  ^  Dublin  alone. 
Kext  jiAT  0867)  the  cholera  in  Britain  occurred  sporadicallj  at  a  few 
points  ( Port  Glasgow  on  the  Clyde,  and  a  few  spots  in  the  neighbourhood 
rif  Durham  and  Belfast),  and  there  was  a  smaU  epidemic  outbreak  in 
Jerm:j.    Since  that  time  to  the  year  1873  it  did  not  return. 

In  Jiehfium,  cholera  had  taken  a  firm  hold  as  early  as  186^  haying 
broken  out  in  Luxemburg  in  September  of  that  year ;  the  disease  grew 
there  t/>  a  considerable  epidemic  in  November,  reached   its  acme  in 
March,  i8/>6,  and  then  died  out  somewhat  quickly.    In  May,  1866,  it 
reached  Antwerp,  baring  been  introduced  by  emigrants  from  Grermany, 
aad  about  the  same  time  it  came  to  Brussels  and  Ghent ;  in  June  it 
appeared  at  Liege,  Namur,  Malines,  Mons,  Bruges,  and  other  places, 
and  in  the  end  there  was  no  prorince  that  it  did  not  invade.    The  close 
of  the  epidemic  dates  from  the  end  of  Noyember.    It  had  caused  a 
total  mortality  of  32,813,  the  provinces  most  severely  visited  having 
been  Brabant  with  9034  fatal  cases,  Liege  with  5822,  East  Flandeni 
with  51 14,  Antwerp  with  4588,  and  Hennegau  with  4104.    In  1867  ^^ 
disease  was  again  observed  in  several  parts  of  the  country,  bat  f 
sporadic  cases.    In  the  years  from  1868  to  1872,  Belgium  w 
fipee  from  cholera. 
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Dnrinff  this  pandemic,  cholera  entered  the  Netherlandt  first  in  1866. 
It  appeared  in  March  iit  Botterdam,  in  April  at  Utrecht  and  Delft,  in 
Uaj  at  AoiBterdam,  Alkmaar,  Haarlem,  the  Haf^ue,  Lejden,  and 
Dort,  in  Jiine  at  OyeryBael,  Drenthe,  and  Groningen,  and  in  July  at 
Limlmrg.  The  number  of  deaths  in  the  whole  kingdom  came  to  nearly 
3o,ooo,  North  and  South  Holland,  Utrecht,  and  Groningen  having 
suffered  most.  Next  year  (1867)  the  disease  reappeared  in  epidemiu 
form  at  a  few  places  in  the  Netherlands  (Rotterdam,  Delft,  Dortl,  but 
always  within  a  Hmnll  compasa ;  South  Holland  waa  again  the  greatest 
sufferer,  but  even  there  the  number  of  fatal  caeea  was  only  1033.  Froui 
i863  to  1873  the  canntry  remained  free  from  cholera. 

Of  BeandiTiavian  countries,  Denmark  was  unuffected  by  the  disease 
except  to  the  extent  of  four  cases  in  Copenhagen ;  in  Norway  the  disease 
was  observed  in  August,  1866,  at  Christiania  and  a  few  places  on  the 
coast,  but  mostly  in  sporadic  cases  only;  in  Finland  also  there  were  a 
few  scattered  cases  during  the  years  1866-68.  It  was  only  in  Svieden 
that  the  disease  prevailed  in  i866  to  any  considerable  extent,  although 
not  with  great  severity;  it  broke  out  in  June  almost  eimnltaneonsly  at 
Gottcnburg  and  Stockholm,  somewhat  later  at  Gefle,  and  from  these 
points  it  overran  the  greater  part  of  the  country.  The  epidemic  carried 
off  in  all  4503  persona,  of  whom  1351)  were  in  Gottenburg  ajid  Bohuainn, 
(156  in  Stockholm,  and  6^4  in  Easter  Gothland. 

Finally,  we  come  to  the  outbreak  of  cholera  in  SwiUerlaTid  in  1867. 
On  this  occasion  the  Canton  of  Ticino  was  again  infected,  from  Lom- 
bardy,  in  the  month  of  July  ;  and  about  the  same  time  a  small  epidemic 
developed  in  Zurich  in  consequence  ol  an  importation  of  the  disease  by 
a  family  from  Rome ;  there  were,  besides,  a  few  scattered  caaes  observed 
in  the  Valais,  and  (on  not  quite  reliable  evidence)  in  Lausanne  and 
Solothnm.  By  the  month  of  October  the  disease  was  everywhere 
extinct,  and  since  that  time  it  has  not  shown  itself  in  Switzerland. 

In  the  Western  Hemisphere  the  first  seat  of  the  epidemic  was  Oiunle- 
Imipe,  where  the  disease  appeared  in  the  end  of  October,  1S65,  and 
raged  with  great  fatality  (causing  nearly  la.ooo  deaths)  till  April  of 
the  following  year.  The  origin  of  the  disease  there  is  veiled  in  con- 
siderable obscurity  {  this  much  only  is  certain,  that,  a  few  days  helbru 
the  outbreak,  two  French  ships  from  infected  porta,  the  one  from 
Marseilles  and  the  other  from  Bordeaux,  arrived  at  Fointe-&-Fitre,  and 
that  the  first  cases  of  sickness  occurred  among  such  of  the  inhabitants 
OS  had  come  into  direct  contact  with  the  vessel  from  Bordeaux,  on 
board  which  there  had  been  one  death  during  the  voyage,  from  a 
cause  not  specially  stated.  Soon  aft«r  the  outbreak  on  Guadeloupe, 
isolated  cases  of  cholera  occurred  on  Martinique  and  Dominica.  In 
November  of  the  following  year  (1866I  the  epidemic  broke  out  on  Son 
Domingo,  and  in  the  spring  of  1S67  at  Havana  and  other  places  in 
Cuba,  where  it  continued  its  ravages  for  three  years;  in  Marcb, 
•***  it  was  in  8t.  Thomas.  Further  information  about  the  extension 
'^identic  in  the  West  Indies  is  wonting,  bat  cholera  docs  not 
we  recurred  there  after  1870, 
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'the  soldiers  of  the  confederate  forces  whom  they  came  in  contact  with 
in  engagements,  and  i£  spread  rapidly  through  both  armies.  In  autumn 
the  pestilence  was  carried  by  vessels  from  the  camp  to  Oorrientes  and 
places  in  the  neighbourhood  of  that  town ;  but  its  extension  to  Monte 
Video  and  Buenos  Ayres  was  checked  by  the  strict  quarantine  rule» 
which  those  seaports  enforced,  and  perhaps  also  by  the  intervention  of 
the  winter  season.  In  January  of  next  year  (1866-67)  the  disease 
appeared  anew  among*  the  troops,  and  also  in  Oorrientes,  whence  it 
•spread  to  La  Paz,  Bella  Vista,  Parana,  and  Bosario  da  Santa  F6, 
reaching  Buenos  Ayres  in  December.  On  this  occasion  they  again 
succeeded,  by  a  strict  cordon,  in  keeping  the  disease  out  of  Monte 
Video  and  aJl  towns  in  Ui-ugnay,  and  the  winter  following  (1867) 
brought  the  epidemic  a  second  time  to  an  end.  In  the  summer  of  1 867-68 
the  disease  broke  out  afresh  over  the  whole  of  the  territory  that  had 
been  already  affected  by  it;  and  this  time  it  succeeded  in  reaching 
Monte  Video,  and  spread  along  the  Uruguay  to  all  the  towns  and 
stations  that  were  in  communication  with  the  capital.  On  the  setting 
in  of  winter  (1868)  and  the  suspension  of  hostilities,  the  cholera  again 
came  to  an  end.  But  towards  the  close  of  the  year  (1868-69)  it  broke 
out  in  certain  inland  provinces  of  the  Argentine  Republic,  and,  ex- 
tending thence  along  the  routes  of  trade  and  travel,  it  came  to  Bolivia 
and  Peru,  in  which  countries  it  spread  down  to  the  coast.  In  connex- 
ion with  this  epidemic  in  the  states  of  the  Bio  de  la  Plata,  stands  the 
outbreak  of  cholera  in  Brasil  in  1867.  In  April  of  that  year  the  dis- 
ease was  imported  from  Paruguay  to  Santa  Oatarina,  whence  it  spread 
through  the  provinces  of  Rio  de  Janeiro  and  Rio  Grande  do  Sul,  espe- 
cially to  the  seaports  of  Porto  Alegre,  San  Pedro  de  Rio  Grande, 
Pelotes,  &c.,  and  along  the  banks  of  the  river  to  Sao  Jeronymo, 
Triumpho,  Taquary,  and  even  farther.  In  1868  the  cholera  was  again 
j)revalent  in  Brazil  to  a  not  inconsiderable  extent ;  but  since  then  not 
only  that  country,  but  the  whole  continent  of  South  America  has  been 
entirely  free  from  it. 

While  cholera  was  thus  gradually  spreading  from  Arabia  in  a 
westerly  direction  as  far  as  the  shores  of  the  Pacific,  it  had  been 
extending  at  the  same  time  northwards  over  the  whole  of  Nearer  Asia, 
and  to  the  south-west  over  a  great  part  of  Northern  Africa.  In  Arabia 
itself  the  pestilence  had  spread,  doubtless  in  connexion  with  the  home- 
ward trains  of  pilgrims,  into  the  central  regions  of  Necyed,  and  thence 
to  the  East  Ooast  and  towards  the  Shatt-el- Arab ;  and  in  the  following 
year  also  it  had  been  prevalent  at  numerous  points  in  the  Hecyah.  As 
early  as  August,  1865,  it  had  reached  the  shores  of  the  Persian  Gulf, 
and  it  then  entered  Persia,  It  appeared  first  in  Bushire,  Shiraz,  and 
other  places  in  the  southern  part  of  the  province  of  Fai*sistan;  then,  in 
Jxme  of  the  following  year — having  been  imported  from  Kurdistan — it 
was  in  the  provinces  of  Aserbeidshan,  Gilan,  Mazanderan,  and  Ohoras- 
san,  passing  southwards  through  Teheran  to  Kashan.  These  outbreaks 
of  cholera  kept  recurring  during  the  six  years  following,  at  the  most 
'  points  in  Persia,  so  that  it  was  not  until  the  end  of  the  year 
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»  completely  freed  rrom  it.  Whetliei'  in  this 
Lse  in  Peraia  dBring  eight  years  we  shunld 
recogniee  a.  connected  aeries  of  epidemic  outbreaks,  or  whetLer  we 
should  attribnto  the  later  outbreUikH  (particularly  tboso  of  1871  and 
1872)  to  a  new  importiition  from  Arubiu,  I  am  unable  to  decide  from 
the  data  before  me. 

Proceeding  in  another  direction,  the  cholera  spread  iipwnxds  from  the  J 
Shatt^el-Arab  in  the  enmnier  of  [8A5  along  the  banks  of  the  Enphrates  J 
and  Tigris  through  JSuiopoianUa  to  Bagdad ;  while,  bj  a  second  ronte^  f 
it  penetrated  from  Syria  towards  the  north  of  the  country,  reaching  J 
Urfa  and  Diarbckir,  whence  it  proceeded  down  stream  along   the  1 
Euphrates  and  Tigris,  and  so  gradually  overran  the  wh<  >lc  country, 
the  next  two  years  cholera  was  again  epidemic  at  numerous  points  m  1 
Iffesopotamia,  while  in  186S  and  1869  it  was  found  only  at  isolated  I 
places  and  of  a  mild  tj^e.    It  was  not  until  the  autumn  of  1 870  that  it  1 
again  attained  a  wide  distribution  in  the  basin  of  the  Tigris  and  1 
Euphrates,  having  been  imported  probably  from  Fcreia.    We  ot 
lastly,  to  Syria,  which  was  infected  from  Alexandria  in  t86;^.    The  1 
disease  broke  out  on  the  iglh  of  June  at  Beyrout,  and  on  the  ist  off 
July  at  Jalfa,  at  each  place  a  few  days  after  the  arrival  of  a  ship  from  1 
Alexandria  with  cholera  on  board ;  it  spread  quickly  to  Gaza.  Ramleh, 
Jerusalem,  Damusoue,  and  AJeppo  (where  the  first  case  occurred  on  ths 
tith  of  August),  and  penetrated  thence,  as  we  have  seen,  into  Ueso-. 
potamia.    Next  year  cholera  was  still  epidemic  at  various  poiata  of  J 
Syria,  at  Tiberias,  Jerusalem,  Aleppo,  &a.,  but  during  the  lour  anb- 
eequent  years  it  was  absent  from  that  country  altogether. 

On  the  continent  of  Africa  cholera  broke  out,  as  already  stated,  at 
the  1>eginning  of  1S65,  on  the  coast  of  Somali  Land,  having  been  most 
probably  imported  direct  fi-om  Bombay ;  from  the  Somali  coast  it  spread 
into  the  interior.    On  that  occasion,  Zitniitar  escaped:  but  cholera 
appeared  there  in  October,  iSCg,  and,  according  to  trustworthy  infor-    J 
mation,  it  was  imported  from  the  territory  of  the  Wamassi,  a  nomadic  | 
pastoral  people  who  appear  to  have  got  it  from  Central  Abyssinia  bjr  I 
way  of  the  Gallas  country.    The  pestilence  wrought  frightful  havoc  at  9 
first  in  the  town  of  Zanzibar,  and  aftcrwai-ds  spread  (in  December^'l 
Bonthwards  to  Gape  Delgado,  northwards  to  Mombas,  Melinda,  aud'fl 
Lamu,  from  Mombas  into  the  Wanjka  region  aud  to  Brava,  farther  10*9 
Uadagoscar,    Nossi-Be,    and   the   Comoro    Islands,   and    by   uuravaa    \ 
routes  into  the  mterior.    At  a  later  date  (1S70)  the  Mozambique  coaA 
also  was  attacked ;  scattered  cases  occurred  on  it  during  the  whole  of    1 
the  following  year,  and  in  January,  1871,  a  new  epidemic  sprang  tq> 
there,  with  which  the  outbreak  the  same  year  in  the  Seychelles,  ODd 
on  Nossi-B£  was  perhaps  connected.     The  MutirUiuji,  in  which  cholera'   | 
had  been  epidemic  in  the  spring  and  summer  of  1SO7,  waa  not  riaitecl'  I 
by  it  on  this  occasion. 

Eyypl,  as  we  have  seen,  was  the  first  point  infected  from  Ueoca ; 
cholera  broke  out  there  some  twelve  days  aiter  the  arrival  of  the  fint    I 
train  o^m^^ms,  at  Alexandria  on  the  and  of  June,  and  ut  Csiro  Oa9 
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the  i7tb  of  June.  Jt  spread  throBgh  Lower  and  Middle  Egypt,  appeared 
ut  tlio  end  of  the  month  in  the  province  of  MJnieh.  travelled  np  the 
valley  of  the  Nile  into  Upper  Egypt,  und  penetrated  finally  to  Nnbia, 
from  which  there  are  acoounte  of  its  provatence  during  the  summer  of 
1 865  in  Saakim,  Caasala,  and  Taka.  In  the  summer  and  autumn  of  the 
next  year,  cholera  was  again  epidemic  at  several  points  in  Egypt,  at 
Cairo,  Tuntah,  Fort  Said,  ice.  The  outbreak  on  the  coast  of  Aliygnnia 
in  October,  1855.  is  probably  connected  with  the  epidemic  in  Nubia; 
according  to  iikformation  derived  from  the  English  miaaionaries  who 
were  kept  in  captivity  by  Eing  Theodore,  the  disease  committed  great 
ravages  in  the  following  year  (18(16)  in  the  district  of  Tigr6  and  still 
farther  into  the  interior  of  Abyssinia;  and  it  is  this  epidemic  that 
appears  to  have  been  the  point  of  departure,  as  wo  have  seen,  for  the 
extension  of  cholera  to  the  country  of  the  Gallaa. 

Whether  the  disease  travelled  from  Egypt  in  a  westerly  direction,  or 
how  iar  it  may  have  done  so,  cannot  be  decided  from  the  data  before 
us.  It  reached  Tunin  first  in  the  beginning  of  18(17,  ^°^  it  i^  said  to 
have  been  imported  by  a  band  of  smugglers  from  Sicily.  The  disease 
appeared  first  in  the  ncighbonrboud  of  the  capital,  and  afterwards  in 
Susa ;  it  then  spread  over  the  wholo  plain,  being  aided  by  the  movement 
of  troops,  and  extended  through  the  mountainous  country  and  across 
the  Algerintj  frontier  to  Biskra.  Algiers  had  been  already  infected  from 
France  in  the  autumn  of  1865.  There  is  no  definite  information  as  to 
the  extent  of  the  epidemic  there  in  that  and  the  two  following  years; 
hnt  it  appears  to  have  been  especially  prevalent  in  1S67,  in  which  year 
the  loss  of  life  from  cholera  was  ustimated  at  Uo,ooo.  It  died  out  at  the 
end  of  the  year,  and  since  that  time  it  has  not  been  observed  either  in 
Algiers  or  in  Tunis.  The  cholera  had  been  imported  into  Morocco  at  the 
beginning  of  the  pandemic  in  i  B65,  by  pilgrims  returning  from  Mecca, 
hat,  in  that  year,  it  does  not  appear  to  have  spead  far.  However,  in  the 
summer  of  1S6S,  it  broke  out  with  great  virulence,  probably  in  connexion 
with  the  Algerine  epidemic  of  18(17,  spreading  from  the  interior  to  the 
coast  and  attacking  almost  every  locality  in  tnm.  The  last  oflahoot 
of  this  epidemic  on  African  soil  is  represented  by  the  outbreak  of  the 
pestilence  in  November,  1868,  in  Senegumbia,  a  country  that  bad  hitherto 
escaped  the  cholera.  Thefirstappearanceof  the  disease  was  onthe  arrival 
of  a  caravan  frxim  Moivcco  at  Fodlior,  on  inland  trading  place  on  the 
beaegal,  and  the  emporium  of  the  overland  trade  between  Suncgambia 
and  Morocco.  Thence  it  spread  both  up  and  down  the  stream,  and  bo 
reached  St.  Louis  j  from  the  '*"■■  l>oint  it  waa  carried  by  natives  from 
the  Jolof  country  (betwaen  II  and  the  Ciambia)  into  the  npper 

basin  of  the  Gambia,  where  'eud  from  place  to  plane  and 

so  come  ultimately,  in  Mand  'arthy's  Island,  and  in  May 

down  thf!  rivar  ta  "■'''■"—*  ■  the  disease  was  conveyed 

along  a   of  Dakkar.  and    in  a 

Boutti  e  Eio  Grande  (Cacheo, 

Bis  Jd  at  the  end  of  1869, 
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Bemimmt  ■'«  1^69  anJ  1S70. — The  jvara  1S69  aad  1870 
EanB»  nrtm^parind  is  On  pMskne  tm  thoao  oomtries 
tkat  bad  aagered  wmnlj  fwM  Ae  Jiicanp  IWing  Uxwe 
fMn,  cbolom  pawiatrf  ^  flalf  m  finr  paata  of  tbe  glob^ 
OBt  (^  !■£■.  BU  ik  IB  mA  Id  b*  regarded  as  haTing  been 
okogalker  intiii^iiriifciil ;  aad  Ane  is  certeioly  ao  need  to 
M— mo  a  nev  importalioa  of  tbe  paina  fron  India  in  onl»- 
toaoeoBBt  fn-  ibe  &eah  geDetal  oatbreak  of  tbe  diaeau  in 
1S71.  BatberkitarepetitMKd  eawntiallr  tbe  same  dfaaa 
tbit  was  enacted  in  tbe  tbird  pandpaiir  of  dtolera,  vbea  tbs 
rliafniiii  mbsided  ia  1831  aad  1S52,  to  rerire  in  1S53. 

Ob  Baropeau  nil,  Bmrim  i^awatd  a  watn  of  ebolen  infeetuB 
tkraoghoM.  AJtboo^  oolr  ia  intited  tmtm  or  in  laiaQ  epideaiie 
oatbrcafa,  the  dtwaae  atill  ciHrteJ  at  varioaa  farta  of  tbe  eoaati;  <■& 
St.  P«te»bais.  at  Koaeov.  ta  tbe  Qoroawcat  «f  Eier.  pattieahirtr 
in  tbe  diitrict  of  Lipovo,  and  claevhen).  bt  the  wamma  of  18A9,  It 
reappeared  UEieT,  and  on  thitoecninw  it  attahiwl  a  nuxn  canmilmiAo 
cmnpaM  than  the  jear  befcoiB,  ahowii^  ita^  ia  the  bat  OMmtlis  of  the  jear 
in  the  Goremments  of  Kincik,  Tonla,  OkI,  Pohsra,  Koonk,  Snudcnsk, 
HoMow,  KaloQga,  ai^  Novgorod,  while  eren  at  St  Peienborg  thera 
were  thiitj-five  comb  of  chl^leTa  offieiallj  reported.  At  moat  of  the 
affected  place*,  the  diaeaae  sarnved  the  winter,  and  incKosed  in  the 
ennuner  of  tb>i  fullowiDg  jear  (iSjo)  to  an  epidemic  which  spread  orcr 
thirt^-icvea  GoTcnunente,  showing  ntoet  Bereritj  in  Orel,  on  the  Don 
Steppe,  and  in  the  GoTemments  of  EkaterinoelaT  and  AstrakhUL 
On  this  oceftaion,  a^^aln,  the  diacase  did  not  die  ont  completelj  dmiBg 
the  winter.  It  showed  itself  in  epidemic  form  at  *arions  ports  of  the 
oonntr;  in  the  first  months  of  the  following  year  (1871).  and  insonuner 
it  devi^loped  into  one  of  tbe  aevereet  epidemics  that  Bnssia  has  ever 
gaSered  from.  The  area  of  the  disease  stretched  from  the  shores  of 
the  Black  Sea  to  Archan^l,  and  &om  the  western  regions  of  Siberia.. 
(Ooremmcnta  at  Tobolsk  and  Tomsk)  t«  the  western  frontier  of  ~ 
in  Europe.  The  namber  of  fataJ  cases  wna  reckoned  at  nearlj  130, 
The  Ooromments  that  suffered  moat  were  Tambov  (with  a  mortiJitf 
&7  per  1000  inhabitants),  Jaroalav  (61  per  looo),  Moscow  (5*6 
1000),  Mohilev,  Voromj.  and  Wilna  (each  with  5'o  per  1000) ;  nest  to 
these  came  Orenburg  (4'8),  Smolensk,  Yladimir,  and  SanitoT  (with 
37),  while  Samara,  Riazon,  Penza,  St.  Petersburg,  and  Toula  had  a 
■mallor  death-rate.  It  will  thus  appear  that  the  districts  situated  ia 
the  heart  of  the  coontry  sulfered  most.  The  disease  again  survived  the 
winter  in  Homo  of  the  affected  districts,  especially  those  on  the  western 
■ido,  and  in  tbo  spring  of  the  following  year  (1^7^)  <'i  epidemic  again 
devclupud  whiub  was  almost  as  severe  as  that  of  the  year  before,  tha 
niurtality  being  estimated  at  izo,ooo.  This  time  it  was  especially  Ch 
fouthura  sod  western  ports   of  the  country  that   were  visited^ 
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Oovemments  of  ABti-iikliou,  Ekaterinoslav,  EherBon,  BeHBa,ra1jia,  Pul- 
tava,  Kiev,  Fudolia,  Vullijuiu,  Tohurnigar,  Grudno,  Miuak,  uud  Poland. 
Except  in  the  laat,  the  diaeasi;  died  ont  over  the  whule  countty  on  the 
setting  in  of  winter.  In  Potund  only,  it  porsistud  through  the  winter, 
rising  in  the  spring  of  the  next  jear  to  a,  disaBtrous  epidemic  (the 
namber  of  fatal  caaeB  heiug  estimated  at  30,000)  which  eontinQcd,witb 
a  winter  remisBion,  to  the  end  of  1874.  In  RitHsiit  itself  there  were 
only  scattered  epidemic  outbreaks  ia  1S73  (particularly  in  the  Govern- 
ments of  Grodno,  Minsk,  Volhjnia,  and  St.  Petersburg),  the  total 
nnmber  of  deaths  from  cholera  that  year  in  Russia  being  only  4500; 
while  in  1S74,  the  country  was  quite  free  from  the  disease  and  has 
remained  so  ever  since. 

The  diffasion  of  cholera  on  European  soil  during  the  years  1871-73  is 
connected  directly  or  indirectly  with  the  outbreak  of  the  disease  in 
Russia.  From  Poland  the  disease  entered  .JiMtria  in  1873.  It  appeared 
first  in  Gulicia  (as  early  its  December,  [S71),  and  in  the  spring  of  1873 
it  spread  thence  to  Moravia,  Bohemia,  and  Austrian  Sileaia,  and  south- 
wards to  Hungary.  In  all  those  countries  the  epidemic  lasted  through 
the  winter,  and  in  1S73  it  pi-evoiled  with  greater  int«nBity  and  over  a 
wider  area,  spreading  in  particular  from  Hungary  t«  Slavonia  and 
Dalmatia,  and  to  Lower  Austria,  where,  however,  it  occurred  in  epidemic 
form  in  Vienna  only.  The  cholera  epidemic  in  Hungary  in  the  years 
1873  and  1873  is  believed  to  have  carried  off  tho  enormous  number  of 
190,000  victims.  At  the  end  of  1873  the  cholera  disappeared  throughout 
the  wholu  of  Austro-Hungarian  territory,  and  has  not  been  prevalent 
there  since  that  time.  The  disease  reached  Germany  in  the  siunmer  of 
|S7[,  by  importation  from  Russia  to  Prussia;  in  July  it  broke  ont  in 
the  governmental  departments  of  Gumhinnen  and  Konigsberg,  in  the 
begiuning  of  August  at  Danzig,  Stettin,  Berlin,  and  Hamburg,  shortly 
after  in  the  departments  of  Foseu,  Potsdam,  and  Marienwerder,  and  in 
September  at  a  few  places  in  the  bailicwicks  of  Liinebm'g  and  Stade ; 
bQt,exceptinEast  Prussia,  it  attained  on  the  whole  only  a  limited  distri- 
bution, and  in  November  it  died  out.  In  the  following  summer  cholera 
re-appeared  at  Iiuterburg,  Berlin,  Guubinnuu,  Thorn,  Danzig,  and 
other  places  in  the  eastern  districts  of  the  country,  but  only  in  isolated 
cases.  In  1873,  however,  it  was  very  destructive  in  Germany,  having 
been  imported  from  Galicia,  Russia,  and  Austria  (Vienna),  and  it 
spread  so  widely  as  to  recall  the  worst  cholera  epidemics  that  the 
country  had  ever  suffered  from.  Apart  from  an  outbreak  of  the  disease 
of  unexplained  origin  at  Magdeberg  in  April,  and  an  epidemic  probably 
connected  therewith  in  Dresden  and  neighbourhood,  the  pestilence  took 
its  rise  over  the  greater  part  of  the  moat  severely  aifected  diatriots 
between  the  first  weeks  of  June  and  the  middle  of  July.  It  broke  out 
almost  at  the  same  moment  in  all  the  eastern  departments  of  Prussia 
(PoBen,Broml>erg,  Marienwerder,  Danzig,  Oppcln,  Breslau),  a  little  later 
in  Hamburg,  in  the  province  of  Upper  Bavaria,  in  Berlin,  in  the  depart- 
ments of  Koniffsber?  and  Gumbinnen,  and  in  the  end  of  July,  in  the 
departmt  tin,  gradually  overruiming  the  whole 
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of  Cpensaoj,  so  thac  oiiij  &  few  sbaII  fetriiiii  of  the  eaoBJarj  <»<««'*p^ 
aitogesker.  Throagii(0«i&diewhaie43iigize.asfiir  ascaabe  ascertaii^^ 
i^r  logaiitiea  so&red  fieoax  dbe  ^hvmttp^,  and  of  tiie»  4^3  had  die  dis> 
«flMe  A  epidemic  £acm.  T&e  Goal  iiiiir  11 111  iT  imiiih^r  of  deadis  firoia 
«k>fesa.  aMomiiytl  fii>  3^5^  «^  whidh  2ti»7!)0  b^onged  lio  Pcuastay  2612 
tc^Bsvana^aadioo^tofiamiHirg:.  The  depactmaiCB  that  siE^ired  most 
Broodber^  (^wxsk  &  moitafisj  of  ^'03  per  looo  inhabitsuits)  Mari^i- 
(with  6'4jj,  Kooigafaer^  iwith  STStJr  Magdehar^  (with  5*43), 
Ikamg  (with  jr74)r  Hamhnr^  \witk  rgtf).  and  Upper  Bftvma  {wiih 
TJJK  Towazdthecadof  the  j^sArthedsoeaae  waseitiiigQXBhedalin^ 
evcrfwkeie;  cmkj  ul  Bttiana  and  in  Upper  Sksa  v^^^^P^^^nK^tt  of 
Oppein)  £d  it  anriiie  the  winter,  aad  at  the  kkst-aauned  p^nnt  it 
ii'Tinaiii!  agam  in  the  ^ni^  of  1874  to  aa  epidende  which  exceeded  in 
acfciitj  thati  of  the  pvmooa  jear  aad  lasted  to  October.  Tborewith 
cadedthe  pandpfir  in  Cii  imiiij  aad  in  Eozop^  and  since  that  tbne 
the  ecuUineai  haa  been  entirely  eaenip^  froaa  the  diseaae. 

An  iapoitatioa  of  ch<Jeia  ia  aanthrr  direetioa  took  place  in  1S71 
from  Bnaaiato  the  H— ii'aa  JViarijpjIifiVf  aad  to  Tadbey.  The  dfnraur 
allowed  iiadf  fint  (in  Angnat)  at  Gonataatiaople  (^ where  it  grew  to  aa 
fpidemie  that  eowtimicd  until  Jannaij,  1S73),  aad  at  a  few  pointa  in 
Awrtf^ffl  ;  in  Oetober  it  waa  at  aereral  placeB  on  the  Danube,  and,  in 
Horember,  on  the  north  coast  of  the  Kack  Sea»  espedailj  at  Trebi- 
zoad  Ezeepi  at  Constantinople,  its  intensity  was  CTerywkaie  sli^t. 
The  disease  pierailed  to  a  somewhat  greater  extent  in  the  summer  of 
1S73  (Jane  to  September)  in  Rafimania,  eapedaDy  at  Jassy,  but  it  was 
in  the  following  year  (1B73)  that  Ronmania  suffered  most  aeTerely; 
and  in  that  year  also  it  spread  from  the  Danube  orer  Bulgaria,  and 
thence  to  a  few  points  in  the  sonthem  proTinoes  of  Turkey  as  far  as 
Salonica.  So  far  as  the  scanty  information  about  this  epidemic  in 
the  Turkish  prorinces  warrants  an  opinion,  its  extent  appears  to  have 
been  bat  smalL  This  group  of  countries  has  not  been  riaited  by 
cholera  since  the  end  of  1873. 

Daring  the  last  re-kindling  of  cholera  in  1 871 -73,  the  South  and 
West  of  Europe,  as  well  as  the  Scandinavian  kingdoms,  suffered  little 
from  it.  Denmark  escaped  altogether.  In  Sweden  scattered  cases  of 
cholera  were  observed  in  187 1  at  various  points,  and  in  the  summer  of 
1873  ^^^  disease  showed  itself  as  a  feeble  epidemic  in  Helsingborg  and 
in  the  district  of  Hogenas.  At  the  same  time  (1873)  Norway  also  ¥raB 
visited  by  a  slight  epidemic,  confined  exclusively  to  Bergen.  During  the 
severe  epidemic  of  1873  ^  Germany,  cases  of  cholera  were  several  times 
introduced  into  English  ports  without  leading  to  a  farther  extension  of 
the  disease.  In  Belgiwn  none  but  sporadic  cases  were  observed  in  that 
year,  and  these  especially  at  Antwerp.  In  the  Neiherlands  also,  the 
disease  occurred  at  various  places  (Bergen  op  Zoom,  Dort,  Rotterdam 
Utrocht),  but  only  sporadically  or  in  small  groups  of  cases,  and  without 
assuming  a  truly  epidemic  character.  But  in  France  the  cholera  in  187^ 
attained  a  somewhat  greater  importance,  especially  in  the  deparioii 
of  Calvados,  where  Caen  in  particular  suffered  heavily ;  aoatta 
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occurred  also  at  Havre,  Bonen,  and  other  localities  in  the  department  of 
the  Seine-Inferieure,  as  well  as  in  the  departments  of  Manche,  Morbihan, 
and  Seine-et-Oise,  and  in  Paris,  but  the  disease  nowhere  developed  to 
a  great  epidemic. 

Cholera  came  to  the  continent  of  North  America  in  November,  1871,. 
by  a  ship  with  German  emigrants,  among  whom  cases  of  the  disease 
occurred  on  the  voyage.  The  vessel  put  into  Halifax,  and  soon  after 
her  arrival  cases  of  cholera,  mostly  running  a  fatal  course,  occurred 
in  a  small  fishing  village  near  the  roadstead.  The  attack  was  confined 
to  two  labourers  who  had  boarded  the  vessel,  and  to  certain  relatives 
who  had  come  into  direct  contact  with  one  of  the  two,  or  with  one  of 
those  who  sickened  after  him.  The  disease  spread  no  farther  that, 
year,  neither  at  Halifax  nor  in  North  America  generally.  Not  until 
1873,  after  importation  of  the  disease  in  February  to  New  Orleans,  did 
an  epidemic  of  cholera  develop  in  that  city,  which  again  spread,  as  in 
1866,  along  the  Mississippi  and  its  tributaries,  and  traversed  a  great 
part  of  the  interior  plain  of  North  America.  It  was  most  severe  in 
Louisiana,  Alabama,  Arkansas,  Tennessee,  Kentucky,  Missouri,  the 
western  parts  of  Virginia,  Ohio,  Illinois,  and  Indiana ;  next  in  order, 
but  only  to  the  extent  of  scattered  cases,  in  Iowa,  Utah,  Dakota,  and 
Minnesota,  while  the  Atlantic  Coast  States  were  almost  entirely  exempt. 
On  this  occasion  it  was  again  the  towns  of  Memphis,  Nashville,  and 
St.  Louis  that  had  the  severest  visitations. 

Just  as  the  extension  of  cholera  in  1871-73,  over  the  whole  of  the 
territory  here  spoken  of,  stands  in  direct  or  indirect  relation  with  the 
fresh  epidemic  outbreak  of  the  disease  in  Russia  in  1869  and  1870,  so 
did  Persia  in  1870  form  the  point  of  departure  of  a  pestilential  progress 
which  travelled  through  Nearer  Asia  and  Egypt  in  187 1  and  1872. 
With  the  exception  of  sporadic  cases  in  1869  and  1870  at  a  few  places 
in  Mesopotamia,  there  was  no  cholera  in  Nearer  Asia  and  Egypt  from 
the  end  of  1867  ^  ^^®  beginning  of  1870.  It  was  only  in  Persia  that 
the  disease  was  epidemic  during  the  whole  of  that  period,  more  or  less 
widely  from  time  to  time.  Towards  the  end  of  1870  it  began  to  commit 
ravages  in  the  southern  province  of  Kerman  and  at  Teheran,  it 
appeared  in  November  at  Bender- Abbas,  in  February  of  next  year 
(1871)  at  Bushire,  and  it  then  spread,  on  the  one  hand,  along  the  east 
coast  of  Arabia,  and,  on  the  other  hand,  along  the  Euphrates  and 
Tigris  through  a  great  part  of  Mesopotamia  as  far  up  as  Mossul.  The 
epidemic  in  Mesopotamia  died  out  in  January,  1872 ;  in  Persia,  where 
the  disease  had  been  widely  prevalent  in  1871,  it  appeared  at  a  few 
points  in  the  following  year,  but  only  to  a  slight  extent,  and  since  1872 
cholera  has  shown  itself  no  more  in  these  parts.  The  course  of  events 
was  much  the  same  also  in  Arabia  and  Turkestan.  As  we  have  already 
seen,  the  disease  reached  the  east  coast  of  Arabia  at  the  beginning  of 
1 87 1,  having  been  imported  from  the  south  coast  of  Persia;  to  the  west 
coast  of  Arabia  it  was  brought  by  a  caravan  from  Irak  Arabi  (Mesopo- 
tamia), which  first  infected  El-HaJQ,  the  capital  of  the  district  of  Jebel 

province  of  Nedjed),  whence  the  disease  travelled 
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along  the  highroad  to  Medina,,  and  from  tbcrc  to  Mecca  and  along 
the  Btrip  of  coast  of  the  Eejoz  as  far  oa  Ha.U.  Daring  the  winter  the 
sickneBS  appears  to  have  ceased,  but  in  Februaj-jf  of  the  following 
year  (1871).  it  broke  out  afresh  among  the  pilgrimB  oasembled  at 
Mecca,  and  was  convejed  partly  by  them  on  their  return,  and  partly  by 
the  movement  of  troops,  to  Hodeida,  Jambo,  Medina,  and  other  plaoes. 
By  the  end  of  April  the  disease  bad  died  out  at  all  those  points,  tmd 
since  that  time  (to  1881)  Arabia  haaremained,  as  we  have  said,  free  from 
cholei-a.  The  re-appearaneu  of  cbotera  in  [872  in  Tarketlan  and  Bok- 
hara is  in  all  probability  to  bo  rofenied  to  importation  from  Astrabad 
(Persia).  Again,  the  oatbreak  of  the  diaeaHe  in  Nubiaia  1872  is  said  to 
have  originated  from  Arabia.  According  to  on  official  account,  the 
diseaae  broke  out  in  the  Nubian  port  of  Suakin  alter  the  arrival  of 
Turkish  troops  from  Hodeida,  and  it  spread  thence  over  a  great  part 
of  the  provinces  of  Berber,  Taka,  and  Dungola ;  by  the  end  of  the  year 
the  epideroic  appears  to  have  been  extinguished,  and  it  baa  not  shown 
itself  in  subsequent  yeare  (until  1883)  either  there  or  in  any  other  part 
of  Egypt. 

Finally,  we  must  regard  as  a  quite  isolated  phenomenon  the  outbreak 
of  cholera  in  Syria  m  1875.  The  origin  of  tb at  epidemic  is  veiled  in 
complete  mystery.  The  disease  appeai'ed  first  (in  March)  at  Hamah 
( in  the  upper  basin  of  the  Orontes} ;  it  spread  thence  ranging  widely 
over  the  whole  of  the  interior  and  the  coast,  and  penetrating  even  into 
the  Lebanon;  and  it  did  not  die  out  completely  until  the  end  of  the 
year.  Among  the  inland  places  attacked  were  Aleppo,  Aintab  (is  the 
north),  and  Damascus  (in  the  sonth),  and,  among  coast  towns,  Antakis, 
Latakia,  Tripolis,  Beyrout,  and  Saida  may  be  mentioned.  Nothing  is 
known  of  an  extension  of  the  disease  across  the  frontier  to  Mesopotoi 
or  Anatolia. 


Cholera  in  India  in  recent  years. — Apart  fron^  tho  isolate^'; 
epidemics  of  cholera  in   Russia  anJ  Upper  Sileaia  in   1S7. 
and  in   Syria  in   1 875,  the  disease  became  extinct  aa  a  pan- 
demic in  1873.      From  1875  to  the  end  of  18S0  it  had  shoira 
iteelf  at  no  point  o£  the  globe  out  o£  India.     In  India  itself 
it  has  become  a  far  reaching  epidemic  several   times  withia 
the  last  decade,  particularly  in  1869  and  1870,  1S72-73, 
most  recently  in  1 875.      Tho  accompanying  table,  which  gi' 
the  mortality  for  tho  years  1871-75  in  tho  several  presidem 
and  provinces  of  the  country,  will  enable  ua  to  estimate 
prevalence  of  the  disease. 
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Deaths  from  cholera  in  the  various  provinces  of  British  India 

1871-75. 


1871 

1872 

1873 

1874 

1875 

Funjaub 

N.  W.  ProvinceB 

369 
3*473 

8,727 
50,565 

148 
15,268 

78 
6,396 

6,246 
41,106 

Oude      .        ;        .        . 

16,032 

26,566 

3,961 

68 

23,321 

Bengal  .        .        .        . 

20,396 

46,901 

64,366 

56,876 

112,276 

Central  Proyinees . 

19 

1,592 

344 

14 

14,643 

Berar     .        .        .        . 

581 

1,578 

— 

2 

22,465 

Bombay  Presidency 

5.855 

15,642 

283 

37 

47,573 

Madras  Presidency 

17,656 

13,247 

840 

313 

94,547 

British  Burmah    . 

162 

640 

8,109 

960 

761 

Ceylon  . 

P 

P 

14 

"™" 

1.817 

§    103.    COUNTEIES  THAT  HAVE  ESCAPED  ChOLBRA. 

The  sketch  here  given  in  main  outlines  of  the  history 
of  cholera  shows  that,  since  the  first  general  occurrence 
of  the  disease  in  181 7,  it  has  with  each  successive  pandemic 
obtained  a  wider  geographical  distribution,  and  that  its  area 
now  covers  the  greater  part  of  the  inhabited  globe.  Among 
the  larger  territories  or  island-groups  which  still  enjoy  a 
complete  immunity  from  cholera,  are  the  continent  of 
Australia,^  the  islands  of  the  Pacific  Ocean,  the  East  Coast 
of  Africa  south  of  Delagoa  Bay,  the  Cape  of  Gt)od  Hope, 
the  southern  and  central  divisions  of  the  interior  of  Africa  up 
to  the  Soudan,  the  West  Coast  of  Africa  as  high  as  the  Rio 
Grande,  and  the  islands  of  St.  Helena  and  Ascension.  In 
South  America  the  exempted  territories  are  the  South  Polar 
lands,  the  Falkland  Islands,  Terra  del  Fuego,  Patagonia,  and 
the  republic  of  Chili ;  ^  in  North  America :  the  whole  country 
north  of  the  50th  parallel,  and  the  Bermudas ;  in  Europe : 
Iceland,  the  Faroe  Islands,  the  Hebrides,  the  Shetland  and 

'  The  statement  that  cholera  prevailed  in  1832  on  the  west  coast  of  Australia 
('  Gaz.  med.  de  Paris,'  183a,  p.  499)  rests  upon  hardly  reliable  newspaper 
information. 

'^  The  assertion  that  Valparaiso  has  been  visited  by  the  cholera  rests  on  an 
error,  as  now  appears  from  the  most  recent  communications  of  Bleihdfor  (in 
the  '  Nachrichten  iiber  die  Gesnndheitszustande  in  verschicdencn  HafcnpUtzen/ 
Heft  xi,  Hamburg,  1877,  p.  34). 


QEOOBAPHIOAI.  AND  HISTOBtOAL  PATnOLOGY. 

Orkney  Isles,    Lapland,  and   tho  Bnssian  territory  north 
tfie  64th   parallel ;   in  Asia :    the  northern  govemnaents  of 
Siberia,  and  KamtachatVa.     Whether  cholera  has  penetrated 
to  Mongolia  and   Manchooria  is  a  point   that  I  have   not 
ascertained. 

Within  those  coantriea  and  islands  that  have  been  visited 
by  cholera,  there  are,  it  is  trwe,  many  regions  o£  greater  or 
less  extent  which  have  hitherto  escaped  the  pestilence,  or 
have  been  only  slightly  touched  by  it ;  as,  for  example, 
Switzerland,  several  mountainons  districts  -in  the  sonth-east 
of  France,  the  aonth-west  of  Germany,  especially  Baden  and 
WurtcToberg,  the  northern  districts  of  Scotland,  and  large 
parts  of  Greece.  This  absolnto  or  relative  immunity  of  the 
regions  named  is  in  part  owing  to  certain  local  conditions, 
to  bo  afterwards  referred  to,  which  form  an  insuperable 
obstacle  to  the  disease  becoming  an  epidemic ;  and  there 
are  examples  of  the  same,  on  a  small  scale,  in  numeroQB, 
localities  which  have  been  repeatedly  encircled  by 
epidemics  oE  cholera,  and  yet  have  remained  free  from 
disease,  notwithstantling  that  communication  ^vith  the 
fected  districts  was  not  only  not  interrupted,  but  had  e' 
become  more  frequent  owing  to  fugitives  from  those  diatricl 
whether  the  healthy  or  the  sick,  resorting  to  them,  ~ 
that  immunity  is  explained,  to  a  certain  extent  also,  by  tl 
circumstance  that  a  large  part  of  the  exempted  tracts 
country  are  either  entirely  or  to  a  great  extent  rem< 
from  the  lines  of  traffic,  no  importation  of  the  motl 
poison  therefore  ensuing.  Finally,  there  are  many  phu 
hitherto  exempt  which  owe  their  protection  from  cholem 
partly  to  good  fortane ;  and  this  last  is  n  factor  which  we 
shall  be  disposed  to  pay  all  the  more  heed  to  in  judging  of 
tho  question,  inasmuch  as  experience  has  shown  that 
districts  which  were  spared  by  the  earlier  epidemica 
been  visited  by  the  later. 


§  104,  Its  Native  Habitat. 

There  underlies  this  account  of  the  distribution  of  c 
in  space,  the  assumption  that  tho  disease  did  not  ar 
nauo   at  every  place   where  it   has   shown  itsutf,  bat  ntit 
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that  it  is  indigenous  at  certain  points  on  the  earth's  sorface^ 
and  that  its  extension  beyond  those  points  depends  on  the 
conveyance  of  the  specific  agent  that  gives  rise  to  it,  or,  in 
other  words,  of  a  poisonous  substance.  There  can  be  now 
no  reasonable  doubt  as  to  the  correctness  of  this  view  of  the 
facts ;  and,  further,  it  cannot  be  longer  questioned  that  the 
home  of  cholera  is  to  be  sought  for  in  India,  and  perhaps  also 
in  Lower  India  and  the  Indian  Archipelago. 

The  view  that  cholera  may,  under  certain  circumstances, 
arise  also  autochthonously  beyond  those  territories,  is  sup- 
ported more  particularly  by  two  arguments.  The  first  of 
these  is  that,  at  the  time  of  the  pandemic  prevalence  of 
cholera,  there  were  many  instances  of  its  appearance  as  an 
epidemic  in  extra-Indian  countries  in  which  no  infection  of 
the  plague-stricken  district  could  be  traced  to  a  source  out- 
side. The  second  is  the  fact  that,  from  the  earliest  times, 
and  at  all  times,  the  disease  has  been  repeatedly  observed 
either  in  sporadic  or  epidemic  form  at  the  most  various 
points  of  the  globe,  without  the  very  slightest  connexion 
with  influences  from  India  having  occurred  or  having  even 
been  assumed.  Hippocrates,  Celsus,  Aretaeus,  Cadlius 
Aurelianus,  and  other  Greek  and  Roman  physicians,  it  is 
contended,  had  seen  and  described  cholera ;  all  the  Arabian 
and  Arabistic  writers  on  medicine  mention  the  disease; 
and  there  have  come  down  to  us  from  the  sixteenth  to  the 
eighteenth  centuries,  a  not  inconsiderable  series  of  accounts  of 
cholera  epidemics  ^  which  leave  no  doubt  as  to  the  existence 
of  the  disease  long  before  1817,  and  furnish  proof  of  its 
autochthonous  development,  inasmuch  as  they  show  that  it 
had  been  isolated  within  narrowly  circumscribed  .areas. 
But  the  weakness  of  each  of  these  arguments  will  be 
brought  out  by  an  unprejudiced  examination  of  the  facts. 
The  error  underlying  the  first  will  appear  when  we  treat  of 
the  mode  in  which  cholera  spreads.  The  second  rests  upon 
a  mistake  in  diagnosis ;  upon  the  confounding  of  two  forms 
of  disease,  which  certainly  approach  one  another  closely  in 
the  matter  of  symptoms,  but,  as  regards  their  origin  and 
clinical    history,  have   nothing  in   common.       They    differ, 

^  A   very   complete  summary  of  all  these  obseryations  will  be  firand  in 
Macpberson's  'Annals  of  Cholera/  pp.  15,  78. 
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indeed^  so  esBentially  that  the  one — the  cholera  Indica— is  a 
distinetly  commnnicable  diBease  with  a  mortality,  moderately 
eetimated,  at  50  per  cent.,  while  the  other — ^the  BO-caDed 
cholera  nostras — has  not  exhibited  a  single  trace  of  oom* 
mnnicability,  and  runs  a  conrse  which  is  never  fatal  except 
under  certain  peculiarly  unfavorable  circumstances,  snch  as 
extremes  of  age,  debilitated  constitution,  and  the  like. 


§  105.  Choleha  IK  India  attd  Elsewhkbx  peevtoitb  to  181 7. 

The  accounts  of  the  mtfrmir  and  ejnd^miic  prevalence  of 
cholera  (Asiatic)  in  India  reach  back  to  the  remotest  times. 
But  the  oldest  notices  of  the  matter,  which  occur  in  the 
historical  and  medical  writings  of  the  Hindoos,^  and  in  the 
reports  of  travellers,  whether  medical  or  non-medical,  of  the 
sixteenth  and  seventeenth  centuries,*  are  to  be  used  with 
caution  in  deciding  this  question,  inasmuch  as  cholera  is 
plainly  mixed  up  in  them  with  other  forms  of  disease, — ^with 
colic  and  dysentery,  and  epperially  with  cholera  nostras. 
Those  accounts  have  still  their  value,  in  so  far  that  they 
show  that  a  form  of  disease,  bearing  the  name  of  MordcsJiij 
has  at  all  times  been  prevalent  in  India,  either  sporadically 
or  epidemically,  being  marked  in  its  course  by  phenomena 
known  to  us  as  those  of  cholera,  and  in  most  cases,  ending 
in  the  death  of  the  patient  often  within  a  few  hours. 

The  first  reliable  iiiformation  about  Asiatic  cholera  that  I  have  fomid, 
occurs  in  the  account  given  bj  Sozmerat '  of  a  disease  that  was  prevalent 
in  1 768  and  1769  in  the  neighbourhood  of  Pondicherry  and  oTcr  the  -vrhole 
Coromandel  coast,  and  which  carried  off  60,000  TictimB  in  one  year. 

1  The  ofteo-qncied  pama^  from  the  Aynr  Vcda  of  Sn^mta,  which  ii  addoepd 
at  e\'ldeDoe  of  the  occurrence  of  cholera  in  India  in  the  remot-ert  antiquitr,  and 
upon  wbich,  for  example,  Wise  relies  ('  Commentary  on  the  Hindoo  System  of 
Medicine,'  Calcutta,  1845,  p.  330),  appcan  from  the  translation  of  Li^tard 
(given  hj  Scontetten  in  '  Gaz.  hebdom.  de  Med./  1869,  Xo.  29,  p.  453)  to 
famish  a  picture  of  the  disease  that  is,  to  saj  the  least,  an  ambigaous  one ;  and 
that  objection  is  entirely  apart  from  the  doubt  as  to  the  very  great  age  of  this 
writing,  at  least  in  the  form  in  which  it  now  exists,  and  the  naacmable 
suspicion  that  its  author  or  editor  luid  made  use  of  Greek  writings  at  a  nodeL 

'  Macpberson,  L  c,  p.  79,  et  ieq.,  g^ret  a  Tery  complete  nunmaiy  of  all 
accounts. 

'  '  Voyage  anz  Indet  orientalet/  Fans,  1 78s,  i,  1 13* 
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Next  come  the  tniBtworthy  accounts  of  an  epidemic  of  cholera  in  178 1 
in  the  French  army  of  occupation  under  General  Aindeme,  of  epidemics 
the  same  year  in  Calcutta,^  and  in  Madras,  where  the  disease,  according 
to  the  report  of  Ourtis,'  was  epidemic  the  following  year  as  well  (1783) ; 
further,  in  1 783,  on  the  Madras  coast ; '  and  among  the  pilgrims  collected 
at  Hurdwar,  twenty  thousand  of  whom  are  said  to  hare  died  in  less  than 
eight  days;^  then  at  Arcot  in  i787,Bellaryin  i788,TraTancore  in  1793, 
and  at  various  points  in  the  Presidency  of  Bengal  during  the  years  181 1  - 
13.'  At  the  same  time,  numerous  other  medical  chroniclers  of  that  period 
from  various  parts  of  India  draw  attention,  in  their  descriptions  of  the 
disease,  to  its  endemic  character  ;*  but  we  find  nowhere  any  reference 
to  the  communicability  of  cholera,  an  aspect  of  the  disease  which 
appears  to  have  entirely  escaped  the  observers  prior  to  181 7,  or  prior  to 
the  outbreak  of  the  first  pandemic  It  is  precisely  that  circumstance 
which  makes  it  difficult  to  answer  the  question  whether  the  endemic 
seats  of  cholera  should  be  looked  for  exclusively  in  India  proper,  or 
whether  the  disease  may  not  be  indigenous  in  other  parts  of  Asia  as  welL 

It  can  hardly  be  doubted  that  cholera  had  been  epidemic 
in  extra*Indian  regions  of  Asia  repeatedly  before  181 7. 
The  sketch  which  Bontius^  g^ves  of  the  disease  observed  by 
him  in  Java  in  1629^  bears  the  perfect  impress  of  Indian 
cliolera ;  and  there  are  accounts  of  the  epidemic  prevalence 
of  the  same  disease  there  in  1689.  In  like  manner^  the 
accounts  of  cholera  epidemics  in  Oeylon  given  by  Curtis  for 
the  year  1782,  and  by  Johnson®  for  the  years  1790  and  1804, 
relate  beyond  doubt  to  Indian  cholera.  The  reference  of 
ZacutuB  LusitanuB*  to  the  alleged  occurrence  of  cholera  in 
Arabia  in  the  seventeenth  century^  is  a  doubtful  one ;  and  so 
also  is  the  statement  of  Burke^  in  his  report  on  the  epidemic 
of  cholera  in  the  MoAiriiiua  in  1819^  that  a  disease  entirely 
similar  had  been  prevalent  there  in  1775.^° 

It  is  impossible  to  decide  whether  cholera  had  been 
observed  in  Further  India  previous  to  the  year  18 19.     The 

^  '  Bengal  Med.  Reports,'  quoted  by  Macpherson. 

*  '  Account  of  the  Dueasea  of  India,'  Edinburgh,  1807,  p.  44. 
^  *  Madras  Medical  Reports,'  in  Macpherson. 

*  *  Bengal  Medical  Reports.' 

^  Macnamara, '  History  of  Asiatic  Cholera,'  London,  1876,  p.  42. 

^  See  Macpherson,  1.  c,  p.  1 24,  et  seq, 

^  'De  medicina  Indorum,'  libr.  iv,  p.  69.    Lugd.  Bat.,  17 18. 

^  '  The  Influence  of  Tropical  Climates,'  &c,,  London,  18 15,  p.  396. 

'  'Praxis  Historianun,'  lib.  ult.,  Nr.  vii,  obs.  3.    Op.  ornn.  Lugd.,  1667,  ii, 

•  ia  'Gss.  m^.  de  Paris,'  1868,  No.  41,  p.  581. 
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statement  that  the  disease  !s  endemic  in  the  territories  border- 
ing the  Straits  of  Malacca  is  quite  erroneous,'  and  the  asser- 
tion of  the  French  physiciana*  that  cholera  is  endemic  in 
Cochin  China  appears  to  be  without  foundation.  But  even 
for  Cpylon,  Java,  and  other  parts  of  the  Indian  Archipelago, 
there  is  not  the  smallest  proof  that  indigenous  foci  of  cholera 
occur  at  any  point  whatever  in  those  regions;  all  the  epidemics 
of  cholera  that  have  happened  in  Ceylon  and  the  East  Indiea 
coincide  with  widely-spread  onthreaks  of  the  disease  on 
Indian  soil,  and  an  early  importation  into  those  regions,  in 
due  course,  ia  readily  intelligible  from  the  close  intercoorse 
in  which  they  have  always  stood  with  the  Indian  continent. 
It  appears  from  the  reports  of  Dutch  physicians  that  maoy 
islands  of  the  Indian  Archipelago  enjoy  a  very  decided 
immunity  from  cholera.  Thns,  Timor  has  remained  hitherto 
undistDrbed  by  the  disease  ■'  in  Macassar  it  has  rarely  been 
seen  ;*  in  Borneo  it  has  occurred  only  four  times  in  all  up  to 
1S72 ;'  in  Banks  it  appealed  for  the  first  time  in  1852 
Amboina  likewise  has  escaped  almost  entirely  hitherto  -^ 
ilauilla  cholera  had  not  beon  seen  of  recent  ycars,^  [until 
severe  epidemic  of  18S2]  ;  and  the  Nicobara  have  shared 
immunity  from  the  disease  since  1831. 

The   opinion    that    China    had    been  visited   by  chol 
(Asiatic)  in  pre-Christian  times  ia  based  upon  accoouts 


«  ('  HiEtory,'  p.  141)  mjs  :  "  I  liave  MrcrDlIj  ciamiued  tlie  rotnnw 
□r  the  hMlth  of  oar  convict,  civil,  anil  military  popnlationa,  vrhich  in  totiaer 
tine*  vers  unt  regnlarl;  from  the  Straita'  auttlcmonta  to  tbe  Medical  Board  in 
Calcutta,  and  I  find  witii  regard  to  Singapore,  Pcoang,  and  Malacca,  In>m 
1817-40,  that  not  a  unglc  death  rrom  clialera  occurred  either  among  the  troopc 
or  convid*  at  any  one  at  these  EtstioDi  throaghont  this  period."  In  an  official 
report  OD  the  diieawE  of  Singapore  ('  Madras  Qnart.  Med.  Jonrn.,'  i8.)9,  i,  p.  71) 
wu  read; — "A«  an  epidemic  cholera  is  onknown  at  Singapore/'  and  in  a 
coinmnnication  by  Dick  ('  Army  Med.  Iteport,'  l!)73,  vol.  iv,  p.  330) 
th»t  cholera  has  never  been  prevalent  in  Pnlo-Penang  [Prince  of  Wi 
Inland). 

*  Chabaam,  in  tho  *  Union  Med.,'  iS6i,  No.  90;  Lanre,  *  Hist,  de  la 
t'mnf.,'  &e.,  Paris,  1864,  p.  99;  Kichaad,  in  the  'Arch,  da  m6d.  atv, 
1S64,  p.  340;  aimcllc, '  Union  Med.,'  18IJ9,  No.  $3  (Penilletoa). 

'  'Arch,  de  Ja6d.  nnv,,'  i,stb  July,  1870. 

'  lb.,  April.  1871,  p.  »47.  '  lb.,  Jan.,  1871,  p.  21.] 

"  lb.,  Feb.,  1873.  p.  'oi. 

'  V.  Hattem,  in  the  'Noderl.  Tydichr.  voor  Oeneeal:,'  1858,  p.  538. 

'  TaoUer,  in  the  'Arch,  de  mii,  anv,,'  Dec,  1877,  p.  401. 
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the  disease  in  a  Ghioese  medical  writiag  whose  date  ia  referred 
by  LiTiDgstODe,  to  whom  we  are  indebted  for  a  detailed 
report  upon  it,'  aa  far  back  as  the  Hippocratio  period,  and 
which  first  appeared  in  type  in  1790.  The  description  of 
the  symptoms  of  the  disease,  according  to  Livingstone's 
English  translation,  is  as  follows  : 

"  The  Ho-lwan  (oholera)  U  a  sudden  attack  of  pain  in  the  heart  and 
abdomen,  with  vomiting  and  purging,  a  dread  of  cold  and  a  desire  of 
warmth.  It  ia  accompanied  with  pain  in  the  head  and  giddineM. 
When  the  pain  attacks  the  heart  first,  vomiting  cornea  on  first ;  when 
the  pain  oommencea  in  the  abdomen,  the  purging  precedes.  When  the 
pain  in  the  heart  uid  abdomen  sjnchronise,  the  vomiting  and  purging 
come  on  at  the  same  time.  When  the  disease  is  severe,  the  patient  baa 
Bpasms  i  and  when  theae  enter  the  abdomen  death  ensnea." 

To  my  thinking,  it  requires  an  abounding  faith  to  find  the 
picture  of  cholera  in  these  words ;  and  Livingstone  himself 
remarks  that  an  old  Chinese  doctor,  who  was  witness  to  the 
general  outbreak  of  cholera  in  Bengal  in  181 7,  stated,  in 
answer  to  qaestions,  that  he  had  treated  many  cases  of  this 
same  "  Ho-lwan "  in  China  in  the  conrse  of  the  previooB 
thirty  years,  but  had  lost  only  about  three  patients  in  the 
hundred,  Milne,^  who  lived  many  years  in  China,  and  had 
made  very  thorough  inquiries  into  the  occurrence  of  cholera 
(Asiatic)  in  that  country,  arrived  at  the  conviction  that  the 
disease  had  never  been  epidemic  in  China  previous  to  the 
general  outbreak  of  it  in  1820.  We  shall  find  less  occasion 
to  seek  for  endemic  foci  of  cholera  in  that  country  if  we 
bear  in  mind  that  China  (with  Japan)  has  entirely  escaped 
the  disease  from  1863  [down  to  the  epidemic  of  1881-82]. 

The  question  of  the  home  of  cholera,  therefore,  centres 
really  in  the  inquiry  concerning  its  endemic  prevalence  in 
India.  From  no  quarter  has  any  question  been  rniBod 
whether  the  native  habitat  o£  the  diseaso  may  not  extend 
over  the  whole  peninsula  j  it  ia  admitted  that  cholera,  aa  an. 
endemic,  ia  limited  to  certain  portions  of  the  country,  ( 
perhaps  even  to  a  tew  points  only.     But  I 

'  "Truiiact.  at  the  Med.  Soc.  of  Cslentta,'  iSaj.  i,  T04.    IMsJj 
BtnuTC  from  which  Dadgeoii  uleo  hug  dniwu,  wbun  liu  sUt^ 
primeviJ  diaaue  of  China  ('  Glnsgow  Med.  Jonrn.,'  1877,  p.  jf 

*  ■  Edinlt.  Mod.  and  Surg,  Journ.,'  April,  1S44,  p,  48J,  m 
London,  1857,  p.  (17. 
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regions  or  points  with  certainty,  we  may  take  to  I 
the  bounds  of  possibility,  inasuiuch  as  there  is  no  sore 
criterion  to  go  by.  It  stands  to  reason  that  its  mora  or 
lesa  frequent  epidemic  prevalence  is  not  decisive  by  itself. 
Its  annual  occurrence  either  as  an  epidemic  or  in  sporadic 
cases  would  be  more  significant.  But  it  is  just  In  relation 
to  this  matter  that  tho  data  before  ua  from  tho  various  parts 
of  India  are  wanting  in  the  completences  and  trustworthiness 
tliat  would  justify  a  decided  conclusion,'  Thus,  in  laying 
down  the  boundaries  of  tho  endemic  foci  of  cholera,  wo  shall 
not  arrive  at  more  than  a  probable  estimate,  or  indicate 
them  otherwise  than  in  broad  outlines.  In  Hindostan, 
according  to  tho  researches  of  Bryden,*  it  is  the  region 
bounded  on  the  cast  by  tho  gist  or  g2nd  parallel  of  longi- 
tude, on  the  west  by  the  8iat  parallel,  on  the  north  by  the 
latitude  of  27",  and  on  the  south  by  the  shores  of  the  Bay 
of  Bengal  (including  the  delta  of  tho  Ganges  and  tlie  terri- 
tory at  the  mouths  of  the  Mahanuddy)  that  forms  the  proper 
native  habitat  of  cholera.  This  gives  a  focus  of  disease 
which  extends  from  the  mountainous  districts  of  the  Brahma- 
putra to  the  hill  regions  of  Kajmahal  and  Cuttack,  and,  on 
its  northern  border,  along  the  Terai  from  Lower  Assam  to 
tho  district  of  Purnea.  According  to  Macnamara's  inquiries' 
its  western  boundary  extends  still  farther,  being  formed  by 
a  line  running  from  Saugor  (Central  Provinces),  through 
Allahabad  and  Gorackpore,  to  the  slopes  of  the  Himalaya, 
Within  this  region,  it  is  the  eastern  districts,  especially  those 
of  Calcutta  and  Dacca,  that  experience  the  worst  visitations ; 
towards  tho  west,  the  intensity  becomes  less  and  less;  and 

'  Uow  fallaciouB  may  be  tlio  concIaBlons  obtained  by  that  mode  of  inveitiga- 
tion  is  ghono  by  the  fact  that  Lower  Beiigit1>  vhoae  importance  M  a  centre  of 
endemic  cholera  cinDot  dov  be  doabEod,  poaacuKta  tcnrceljiiny  records  of  cholen 
epideiniet  in  previong  centnries.  "It  ao  hsppuns,"  eaya  Mnqihorion  ('The 
Early  Seats  at  Cholera  in  India,'  Loud.,  1869,  p.  30),  "that  liiatoricailj  Bengsl 
i*  the  part  of  India  in  which  no  acconnts  of  tho  very  early  pTeiolenoe  of  the 
disGoie  hiTS  been  diicovcred i"  and,  a^n  ('Annala  of  Cholera,'  London,  1871, 
p.  1S3):  "Wb  know  the  medicftl  history  of  Lower  Bengal  for  that  period 
tolerably  well,  and  that  during  the  hut  half  of  tho  eighteenth  ccntary  tben 
wna  little  cholera  in  Bungiil." 

»  -Report  on  the  Cbolera  of  iS64i-68  in  tho  Bengal  Presidency,"  Galea 
1SG9. 

'TreitUe  on  AbIdUg  Cholera,*  London,  1870. 
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in  the  Ponjaub^  the  Bajpootana  States^  and  Sind^  endemic 
cholera  does  not  occur  at  all.  There  appears  to  be  no 
gronnd  for  the  statement^  often  made^  that  the  Madras 
Presidency  is  entirely  free  from  endemic  foci  of  cholera.^ 
Macnamara  and  Montgomery^  specially  name  several  dis- 
tricts on  the  Coromandel  coast  (Nellore,  Trichinopoli, 
Tanjore^  and  Madura)  as  indigenous  seats  of  the  disease^ 
and  Inglis'  states  that  cholera  is  endemic  at  many  points 
in  the  Presidency^  as^  for  instance^  Madras  itself.  Informa- 
tion is  entirely  wanting  as  to  the  endemic  occurrence  of 
cholera  in  the  interior  of  the  Deccan ;  and,  for  the  Bombay 
Presidency,  the  only  communications  that  I  have  met  with 
on  the  subject  are  those  of  Orespigny*  and  Gorringe^  from 
the  districts  of  Butnagherry  and  Ahmedabad,  in  Gujerat. 
However  incomplete,  therefore,  our  information  may  be  as 
to  the  proper  habitat  of  cholera  in  India,  all  that  we  do  know 
points  to  Lower  Bengal  as  the  headquarters  of  the  disease. 

§  1 06.  Conditions  Favobablb  to  its  Origin  and  Diffusion. 

A  glance  at  the  diffusion  of  cholera  in  time  and  place,  as 
here  sketched  in  its  main  outlines,  brings  into  prominence 
two  points  of  view,  from  which  must  proceed  our  inquiry 
into  the  etiology  of  the  disease,  or,  in  other  words,  our  dis- 
cussion of  the  question.  What  are  the  factors  which  determine 
the  origin  and  promote  the  diffusion  of  cholera  ?  The  one 
salient  fact  is,  that  the  disease  is  indigenous  at  certain  points 
in  India  which  we  know  with  tolerable  accuracy,  and  that 
its  occurrence  beyond  these  points  has  always  been  asso- 
ciated with  a  conveyance  of  the  cholera  poison.  The  other 
fact  is  that  the  diffusion  of  the  disease  in  that  manner  is 
not  so  extensive  as  the  importation  of  the  poison  itself;  that 

*  In  the  passage  already  quoted  ('Annals  of  Cholera,'  p.  183)  Macpherson 
calls  attention  to  the  fact  that,  while  Bengal  was  Httle  affected  hy  cholera  in 
the  period  spoken  of,  there  were  severe  epidemics  on  the  Malahar  coast;  and 
there  b  little  likelihood,  as  he  adds,  that  the  disease  had  been  imported  tluther 
from  other  parts  of  India. 

'  '  Madras  Qoart.  Jonm.  of  Med./  1869,  i,  p.  396. 

8  'Army  Med.  Reports,'  1863,  p.  374. 

^  '  Bombay  Med.  Transact.,'  1859,  n.  s.,  It,  p.  94. 

*  lb.,  1861,  n.  s.,  vii,  p.  107. 
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many  larger  or  Bmaller  regions  of  tlio  globe,  into  which 
virus  has  been  repeatedly  canied  by  commercial  traffic,  hai 
not  been  visited  at  all  by  epidemics  of  the  disease,  or,  at 
least,  have  not  snllered  on  each  occasion  of  its  importation, 
bat  have,  on  the  other  hand,  enjoyed  either  an  absolute  or  a 
temporary  immunity.  From  this  it  may  be  concludod  thst^ 
aa  there  are  certain  local  peculiarities  which  furnish  the  con- 
ditions for  the  endemic  disease,  so  also  there  are  certain 
factors,  residing  in  the  circumstances  of  place  or  season, 
which  are  necessary  to  give  potency  to  the  cholera  poison 
beyond  its  native  hal)itat.  Tlie  first,  so  far  as  I  know,  to 
do  justice  to  this  fact  in  all  its  comprehensiveness,  and  to 
give  definite  expression  to  it,  was  Hergt,  who  said  :^  "Tho 
rise  of  the  cholera  epidemic  at  any  one  place  implies,  besides 
importation  of  the  contagium,  certain  local  conditions  of 
atmosphere  and  soil  as  well.  Those  conditions  mast  bo  able, 
at  a  given  place,  to  generate  themselves  and  to  disappear 
again." 

After  smallpox  and  influenza,  we  know  no  acute  infective 
disease  which  has,  on  the  whole,  attained  so  wide  a  diffasit 
over  tho  globe  as  cholera,  from  tho  tropica  to  extreme  po] 
latitudes ;    and   has    carried    with   it,   amidst    all    the    di 
ferences  of  climatCj  soil,  and  social  well  being,  bo  complete 
a  stamp  of  uniformity  in  its  fundamental  characters,  in  its 
natural  history,  in  its  typo,  and  in  its  fatality,  and  that,  too, 
both  in  epidemics  great  and  small,  and  in  sporadic  cases. 
Herein  lies  the  proof  that  the  conditions  upon  which  depends 
the  potency  of  the  morbid  poison  outside  its  habitat,  are  met 
with  in  the  widest  diffusion  over  the  earth's  surface. 
although  tho  very  narrow  limits  of  its  native  territory  bIh 
that  there  must  bo  cjuite  peculiar  conditions  existing  thi 
in  order  to  constitute  the  special  factors  in  the  morbid  poi 
conditions  which  do  not  reside  exclusively  in  tho  atmosphi 
or  the  soil  or  the  social  life  characteristic  of  tho  conntiy ; 
experience  points  to  the  same  influences  that  havo  determiai 
the  epidemic  occurrence  of  cholera  beyond  India,  as  hai 
been  of  essential  importance  for  the  diffusion  of  the  dii 
in  that  country  also, 

'  '  Oeschichto  dcr  beiden  Cholera- Epiitem  ieea  dei  audliciion  Prulirticla*, 
CobloQi,  1838,  p.  161. 
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§  107.  Influience  of  Altitude. 

AmoDg  the  external  factors  which  have  helped  more  or 
less  to  determine  the  epidemic  oatbreaks  of  cholera^  and  on 
which  the  potency  and  reprodaction  of  the  cholera  poison 
appear  to  depend^  the  first  place  must  be  assigned  beyond 
doubt  to  certain  circumstances  of  locality.  In  evidence 
thereof^  is  the  frequently  observed  fact  that^  in  every  out- 
break of  the  disease  within  a  considerable  territory^  not  only 
oertain  localities  have  been  visited  with  particular  frequency 
and  with  particular  intensity^  but  that  even  particular 
quarters^  streets^  groups  of  houses^  and  indeed  single  houseSj 
have  formed  a  chief  focus  of  the  epidemic.  Another  piece 
of  evidence^  of  the  first  importancOj  is  the  fact  that^  in 
many  districts  of  greater  or  less  extent^  the  cholera  has  never 
reached  any  considerable  or  strictly  epidemic  development 
notwithstanding  repeated  importations  of  the  poison;  those 
districts  enjoys  accordingly^  an  absolute  or  relative  exemption 
from  this  disease^  such  as  can  only  depend  upon  local 
•conditions. 

Exemjpted  places. — ^We  find  examples  of  this  at  tho  following  pldrces : 
Wiirzbnrg,  according  to  the  experience  of  1866^  and  of  1873;'  Frank- 
fort-on-the-Main;  Olmiitz,  where  in  1866,  as  on  aU  previous  occasions, 
only  an  insignificant  distribntion  of  cholera  occurred,  notwithstanding 
the  state  of  war  then  existing ;'  Falun,  which  has  always  remained  £ree 
from  cholera  hitherto  in  spite  of  an  active  commercial  intercourse  with 
a  highly  infected  neighbonrhood  ;^  Bonen,  where  the  disease  has  never 
gone  beyond  a  very  small  extent,  although  it  stands  in  free  communi- 
cation with  places  that  have  suffered  so  much  as  Oaen,  Amiens,  Ac. ;' 
Yersailles,  which  is  in  constant  communication  with  Paris  by  two  rail- 
ways, and  has  been  the  refuge  of  many  thousands  of  fagitives  whenever 
cholera  has  broken  out  in  the  capital,  but  has  never  yet  suffered  from 
an  epidemic  of  it;"  Lyons,  which  has  often  had  the  ^ease  introduced 

1  Cf.  Gnshey,  in  the  *  Wunb.  Med.  Zeitschr.,'  1867,  vii,  135. 

'  Oock,  in  the  '  VerhandL  der  Wilnb.  ph78.-med.  GeseUichafb,'  1874,  vi,  49. 
There  were  in  all  lao  more  or  less  levere  cases  of  cholera  observed  there  in 
1873,  of  wliich  one  half  ooeviTed  in  the  Julius  Hospital. 

s  Fiflsling,  in  the  <  Wlmer  Med.  Woeli«DiQhzift»'  1866,  No.  86. 

4  Hallin,  in  the  'Nosd.!!^  ^  MM. 

•  Lend0t»  in  the  *  BoB.  vii,  73,  and '  Union  M^/ 

*873,  iL 


440        GCOGBAPHICAL  AST)  HI8T0BICAL  PATHOL06T. 

m  ISke  mnmfr  hj  fogithres  from  iieiglibcMiriiig  plaoea,  bat  h^m  calf 
<mt^  m  i8^  become  the  teat  of  a  sliglit  epidemie;*  Sedm, 
Mtherio,  aliiioagli  eholen  bas  been  preralent  mQ  orer  ^e 
ecmnirji*  CbeltenbjuD,  wbicb  ha»  enjoyed  a  complete 
dKJera  under  the  ■ime  circmnrtamrfe;*  and  Hartiniqne^ 
i^oradic   eaaea  bare   oocorred,  notwithstanding  repeated 
tiona.^ 

At  the  ycrj  first  general  diffusion  of  cholera  in  India  in 
1817*19,  medical  obserrers  had  tjieir  attention  directed  to  Hie 
fact  that  the  hill  forts  remained  exempt  in  a  remaikaUe 
WBj,  while  the  disease  was  prevalent  in  ihe  plains  round 
about,  and  that  the  removal  of  troops  from  an  infected  dis» 
trict  to  an  elevated  station,  without  any  separation  of  tbe 
sick  from  the  healthjr,  was  followed  by  a  speedy  disappear- 
ance of  the  disease  from  among  them.  Observations  to  that 
effect  were  made  by  Jameson,*  Scott,*  Orton,^  Anderson,^ 
Wbyte,*  and  others,  and  they  have  often  been  confirmed  in 
later  times. 

Thn%  Spenoe**  records  that,  among  a  body  of  troops  which  had  been 
seized  with  cholera  on  the  march  from  Bombay  to  Foonah,  the  rlinrasn 
died  out  as  soon  as  they  were  taken  to  Kandallah,  situated  on  the  slope 
of  the  GhAts,  at  a  height  of  3000  feet.  Acoording  to  a  report  of 
Lorimer's,"  a  detachment  which  had  contracted  cholera  on  the  march 
from  Secmiderabad  to  Palareram,  and  had  suffered  from  it  for  four 
weeks,  got  rid  of  it  as  soon  as  they  reached  the  Bed  Hills.  Monat^ 
obserred  the  same  thing  in  the  case  of  a  detachment  of  dragoons  on  the 
march  from  Bangalore  to  Madras.  Scontetten,'*  also,  when  cholera  was 
preralent  in  Algiers  in  1835,  achieved  a  successful  result  by  moving  the 

1  Peitenkofer,  in  the  *  Zeitichrift  ffir  Biok)gie,'  1868,  it,  400. 

s  Br^  'EfMU  tor  U  Topogr.  m^  de  U  Yille  de  Sedao/  PariB,   1874^ 

p.  30. 
>  Wilton,  hi  the  '  Brit.  Med.  Jonm.,'  7th  Sept.,  1873,  p.  262. 

^  Bnfz,  in  the '  Areb.  de  m^.  nay.,'  June,  1869,  p.  439. 

*  '  Beport  on  the  Epidemic  Cholera  ...  in  the  Preiidency  of  Bengal  in  the 
Tean  1817-19/  Caleotta,  1820,  pp.  32,  72. 

*  <Beport  on  the  Epidemic  Cholera  ...  in  the  Territories  rahject  to  the 
Prendency  of  Fort  St.  George,'  Madras,  1824. 

^  '  Eaiay  on  the  Epidemic  Cholera  of  India,'  Madras,  1820,  p.  401. 

*  <£din.  Med.  and  Sorg.  Jonm.,'  zy,  Jnly,  1819,  p.  354. 

*  In  the  (Bombay)  'Beports  of  the  Epidemic  Cholera,  Ac.,'  Bombay,  1819^ 

p.  13. 
^  *  Lend.  Med.  and  Snrg.  Jonm.,'  1833,  n.  s.,  i,  61. 

1^  '  Madras  Qoart.  Med.  Jonm.,'  1839,  i,  p.  27. 

»  lb.,  1840,  U,  443. 

u  <  Qas.  hebdomad,  de  M^/  1869,  No.  49,  p.  774. 
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troops  to  an  elevated  situation.  Cazalas'  did  tbe  same  with  the  French 
troops  quartered  in  the  Dobmdscha  in  1854;  they  were  attacked  by 
the  epidemic  to  a  disastrous  extent^  but  the  disease  at  once  began  to* 
decline  among  them  after  they  were  taken  to  the  hills.  Whenever  the 
cholera  has  broken  out  at  Fort  St.  George  (Madras),  the  same  practice 
has  repeatedly  been  put  in  force  with  success.*  Beferring  to  the  state- 
ments of  Cunningham  on  the  cholera  epidemic  of  1873  in  the  North - 
West  Provinces,  Murray  remarks:*  "During  this  severe  epidemic,  the 
removal  of  troops  into  camp  has,  in  some  instances,  been  promptly  and 
efficiently  conducted,  with  the  most  satisfactory  results.  ....  In 
some  instances,  the  disease  clung  to  the  party,  but  in  general  it  waa 
shaken  off." 

The  epidemic  occurrence  of  cholera  at  very  considerable 
elevations  furnishes  proofs  however^  that  the  height  of  a 
place  or  of  a  district  does  not  of  itself  secure  any  immunity 
from  the  disease. 

When  the  disease  spread  widely  over  India  for  the  first  time,  it 
crossed  the  mountain  range  which  separates  Nepaul  from  Tirhoot,  and 
reached  an  elevation  of  4000  to  5000  feet  in  the  lofty  hill  districts  of 
Chatmandu  and  Futan,  and  of  3000  feet  on  the  plateau  of  Malwa.  In 
1838  it  reached  as  high  as  8000  feet;^  in  1845  to  an  elevation  of  600a 
feet  at  Kussouli  near  Simla,'  and  in  1856  to  a  height  of  5000  feet  in  the 
Nepaul  valley."  The  plateau  of  Erzeroum,  6000  to  7000  feet  in  height,^ 
has  been  repeatedly  visited  by  cholera.  In  1850,  the  disease  traveled 
in  Grenada,  along  the  banks  of  the  Amazon,  to  Neiva  and  Bogota,  or 
to  an  altitude  of  7800  feet.'  On  the  lofty  table-land  of  Mexico,  cholera 
has  been  epidemic  on  several  occasions,  as,  for  example,  in  1850  at 
Fuebla  and  in  the  City  of  Mexico ;  and,  in  several  of  those  epidemics,, 
it  broke  out  in  a  most  destructive  form.^ 

But  cases  of  that  kind  belong  to  the  rare  exceptions. 
Usually  under  such  circumstances^  the  disease  has  found 
only  a  slight  diffusion ;  the  amount  of  sickness  has  almost 
always  diminished  in  proportion  to  the  height  to  which 
cholera  has  ascended  above  the  plains^  and  it  has  been  quite 

^  '  Ezamen  thto  ot  prat,  de  la  Qaettion  relative  k  la  Contagion  da  Cholera,^ 
FsaiB,  1866,  p.  28. 
>  'Madras  Month.  Jonm.  of  Med.  Sc.,'  1870,  il,  459. 
'  '  Brit.  Med.  Jonm.,'  Jan.,  1874,  p.  73. 
^  (Graves,  in  the '  Dubl.  Jonm.  of  Med.  Sc'  Jan.,  1840,  zvi,  p.  366. 

*  Ireland,  in  the '  Bdin.  Med.  Joani.,'  Jan.,  1863,  viii,  part  3,  p.  613. 

*  Brown,  in  the '  Indian  Annals  of  Med.  Sc,'  Jaly,  1858,  p.  496. 
7  Wi%  in  the '  Gas.  m^  de  Parit,'  1850,  p.  554. 

^"^^  Vodque  et  FAmeriqne  Tropicale :  climat,  hygiene,  et  mala- 


or  alto^^H 


442  GEOGBAPHICAL  AND  HISTORICAL  PATHOI.OOT. 

common  for  the  elevated  points  to  remain  almost 
getber  exempt,  in  spite  of  nuoieroiiB  imported  cases, 
ia  those  instances  where  cholera  has  taken  a  wider  langc, 
there  have  been  differences  observaljle  in  the  spreading  poww 
of  the  disease,  corresponding  to  the  higher  or  lower  elevBtton 
of  the  several  localities. 

An  interesting  examplo  of  the  last-mentioned  law  of  ebolera  diffiiBiaa 
ia  famished  hj  tbe  epidemic  ot  1856  in  Nepaol,  at  aheight  of  5000  feet 
where,  according  to  tbe  investigationB  of  Brown  (1-  C-)i  the  conditions  of 
cholera- infection  in  tlio  various  towns  and  villages  were  exactly  in 
accordance  with  the  law  that  was  worked  oat  hy  Farr  (vide  ir^ra)  fot 
LandoD.  "Immanif^  from  cholera,"  Brown  condndes  from  his 
inqoiries,  "  does  not  depend  npon  mere  elevation  in  the  strict  oence  of 
that  term,  but  it  depends  npon  the  elevation  above  tbe  place  where 
cholera  is  raging,  whatever  the  height  of  that  place  may  be."  This 
relative  immnnity  of  elevated  localities,  in  contrast  to  tow-lying  placea 
in  their  immediate  neighbourhood,  is  confirmed  by  the  experiences 
made  on  Mount  Abn  (5000  feet  high,  in  the  Arawalli  range  of  Btypoo- 
tana),'  and  on  tbe  Shivaroy  mountaina  (3000  to  4000  feet)  in  the  Salsm 
district,'  where  there  has  never  been  a  proper  epidemic  in  spite  of 
repeated  importations  of  cholera  from  places  situated  below.  On  the 
breaking  oat  of  cholera  in  California  in  1 850,  tbe  disease  spread  a' 
the  flats  of  the  Sacramento  and  Sun  Joaquim,  wlulo  the  more  elet 
parte  of  the  ctinntry,  and  especially  the  mining  districts,  which  n 
free  communication  with  the  plains,  were  almost  entirely  exemptei 
Polak*  draws  attention  to  the  fact  tbat,  while  cholera  was  prevalent  m 
Teheran,  it  was  carried  fi-om  the  capital  to  elevations  of  5ooo  feet,  bat 
it  occiirred  only  in  Bcatterod  casea,  and  at  sttU  higher  elevations  it  did 
nut  occur  at  all,  notwithstanding  that  many  persons  resorted  thiths. 
<The  Shah  of  Fereia,  on  three  occaaiona  when  cholera  waa  epidat  "" 
located  his  camp,  containing  10,000  persons,  in  tbe  valley  of  the  I 
at  an  elevation  of  7500  feet.) 

Thoae  difforencea  in  the  diffusion  of  the  disease  coma  out 
not  less  markedly  in  a  comparison  of  adjoining  districts  with 
slightly  different  elevations,  and  they  are  even  more  clearly 
shown  in  such  towns  or  villages  as  are  situated  on  a  slope  v 
in  a  hasin,  and  whoso  several  qnartcrs,  therefore,  pre 
different  altitudes. 

'  LowDila,  in  the    Dombi;  Med.  TritDuicl.,'  1857,  n.  b.,  iii,  p.  175;  Oplvji 
ill.,  i86i,Ti,  p.  to6. 

'  Cornish,  in  tie    Madras  Qunrt.  Joum.  of  Mai.  SoV  Oct,  1B61,  p,  313. 

■  Fraelow, '  Der  Staat  Cnlitomien  in  med.-geogr.  Himicht.,'  GOtUngen,  iSsli.. 
P-  37- 

*  Bcport  of  tbe   CoDumiBian  of   tho  International  Sanitary  ConfereoM   I 
Conitantinoplo,  p.  131. 
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At  the  first  outbreak  of  cholera  in  Bussiain  1830  and  1831,^  attention 
was  drawn  to  the  fact  that  the  disease,  having  avoided  the  spurs  of 
land  running  in  firom  the  frontier  mountains,  spread  particularly 
towards  the  deepest  parts  of  the  plains,  where  it  attacked  the  villages 
situated  in  valleys,  in  preference  to  those  on  high  ground ;  and  the 
same  thing  has  been  observed  to  happen  in  later  epidemics.'  Many 
observations  from  Hungary' and  Austria^  tend  to  prove  that  the  diffusion 
of  cholera  in  those  countries  was  after  the  same  manner.  Thus,  when 
it  broke  out  in  Styria  in  1833,  it  was  confined  exclusively  to  the  flats, 
particularly  to  the  villages  in  the  valley  of  the  Mur,'  within  the  Graz 
circle.  In  Illyria  on  that  occasion,  as  well  as  later,"  it  was  chiefly 
prevalent  in  the  more  level  Oamiola,  and  much  more  rarely  (proportion 
of  o'4  to  3'5  per  cent)  in  the  mountainous  Carinthia,  where  it  was 
epidemic  at  a  few  places  in  the  Yillach  circle,  but  occurred  only 
sporadically  in  the  circle  of  Klagenfurt.  In  Lower  Austria,  the 
mountainous  regions  were  scarcely  touched  by  the  epidemic  of  1831.^ 
In  Moravia  and  Austrian  Silesia,  the  number  of  places  affected  in  the 
plains  stood  to  those  of  a  greater  elevation  in  a  proportion  of  two  to 
one  ;^  and  the  conditions  were  similar  in  Ckdicia,  where,  in  the  northern 
and  low-lying  circle  of  Lemberg,  no  place  escaped  the  cholera,  while  in 
the  elevated  southern  parts  there  were  forty-five  villages  in  which  not 
a  single  case  occurred.'  In  G^ermany  this  relation  is  very  clearly 
expressed,  not  only  in  the  relatively  scanty  occurrence  of  the  disease  on 
the  south- western  plateau  as  contrasted  with  its  general  diffusion  over 
the  low  plains  of  the  north-east,  but  also  in  the  amount  of  sickness 
within  small  zones  of  either  region,  which  are  disting^uished  from  one 
another  by  differences  in  their  elevation. ^^    Suerman's^^  words,  with 

^  Lindgren,  'Der  epid.  Brechdarchfall  beobachtet  za  Nishninovgorod,' 
Dorpat,  1 83 1,  pp.  3,  2g, 

'  Frettenbacher, '  Qaz.  mM.  de  Paris,'  1849,  No.  2,  p.  33. 

'  Eckstein,  'Die  epid.  Cholera  in  Pesth  im  Jahre  1831,'  Pesth,  1833; 
Flittner,  in  the  '  Oest.  med.  Jahrb.,'  1832,  n.  s.,  iv,  p.  222  ;  Salawa,  in  the 
*  Ungar.  Ztschr.  f&r  Nator  nnd  Heilknnde,'  1856,  No.  38,  p.  300. 

^  Report  in  the  '  Oest.  med.  Jahrb.,'  1833,  n.  s.,  vi,  p.  7. 

'  Report,  ib.,  1839,  n.  s.,  xx,  p.  339. 

'  Melzer, '  Stadien  fiber  die  asiatische  Brechrahr,'  Erlangen,  1850,  p.  21. 

7  Report  in  the  '  Oest.  med.  Jahrb.,'  1833,  n.  s.,  vi,  p.  7. 

^  Report,  ib.,  1839,  n.  s.,  xx,  p.  536. 

^  Salwikowski,  ib.,  1832,  n.  s.,  iv,  p.  552. 

^  On  this  subject  see  Bnrkart  on  the  diffosion  of  cholera  in  Wurtemberg 
(*  Ztschr.  f.  BioU'  1876,  xii,  366).  In  my  report  on  the  epidemic  of  cholera  in 
Germany  in  1873  ('  Berichte  der  Cholera-Commission  fur  das  dentsche  Reich.,' 
Berl.,  1879,  ^^>  P*  3^4)  ^  ^^^®  ^^^ '  "  ^^  ^'^^  points  is  there  so  complete  an 
agreement  among  those  who  observed  the  recent  epidemic  as  that  the  low 
situation  of  a  locality,  especially  at  the  bottom  of  a  basin-like  formation,  has 
been  a  true  predisposing  canse  of  an  epidemio,  while  a  relativelj  Ugh  sitnatiQn 
has  been  a  safeguard  against  it." 

^'  *  Spec.  med.  de  Cholera  asiatica  itinsre  pi 
ad  Rhen.,  1835,  p.  254. 
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reference  to  the  aiffnBion  of  cholera  in  the  Netherlands  in  1 83J-34,  n 
"  Altioree  patria;  tractns  fere  a  Cholera  immones  manBeTe." 
England  it  had  bet'n  obserred  in  the  rerj  Grst  epidemic  (1S31-33),  that 
the  cholera  was  mach  rarer  on  the  bigh-Ijing  parte  of  the  int«rii>r  tliaa 
on  the  coaet,  the  banks  of  rivers,  and  other  low-ljing  districts.  It  faadr 
indeed,  spared  the  highland  coiuitr7  altogether,  and  when  the  suae 
circaniBtanci}  occorred  in  sabsequent  epidemics,  as  ezpreMion  waft 
ibnnd  for  it  in  arithmetical  terms.  In  the  epidemic  of  1S48-49,  cholera 
was  especial];  prevalent  at  nine  centres  in  England,  representing  136 
districts ;  the  population  of  these  made  op  about  fonr-tenths  of  the 
whole  popniation  of  the  conntrj,  and  among  these  46.591  persons,  or  5 
per  [ooo  inhabitants,  died  of  the  dieeaBC ;  in  the  remaning  4S7  districts, 
mosU;  sitnated  in  the  interior,  onlj'6701  deaths  from  cholera  occorred, 
or  I '7  per  looo  inhabitants ;  while  the  S5  highest  districts  remained 
altogether  ontouched  bj  the  disease.  The  figorea  were  similar  in  the 
epidemic  of  1853.54 ;  in  those  136  districts,  the  mortality  &om  choler* 
vroa  16,195  (or  3  in  1000  inhabitante),  and  in  the  rest  it  was  only  3802 
(or  o'4  per  looo).'  The  researches  instituted  in  France  with  a  simile 
object  have  led  to  a  very  interesting  result.'  In  the  foor  epidemics 
of  cholera  which  attained  to  general  prevalence  in  that  conntiy  (1833, 
1849,  1853-54,  and  1865-66),  nine  departments  escaped  the  pestileaee 
altogether  (Cantal,  Correze,  Crenflc,  Dordogne,  Gers,  Lande^  Lot, 
Loaere,  Haut-Pjr^nees),  in  two  onlj  scattered  cases  occurred  in  1854 
(Baases-PTTcnces  and  Tarn -et- Garonne) ;  and  all  these,  as  well  aa 
seven  others  which  were  each  visited  only  once,  belong  to  the  most 
elevated  districts  (over  600  metres  or  aooo  feet).  On  the  other  hand, 
twelve  departments,  which  count  among  the  least  elevated  districts  of 
France  (Bonches-dn- Rhone.  Cher,  Finist^re,  Loire-inf^rieure,  Uanch^ 
Uorbihon,  Moselle,  Nord,  Oisc.  Seine,  Somme),  suffered  in  all  the  four 
epidemics.  Further,  as  Pourcault  has  shown,  and  after  him  Talat,* 
the  diffusion  of  cholera  in  France  previous  to  1S49  was  limited  almoat 
exclusively  to  the  departments  situated  in  the  plains  or  vallejs ;  whem, 
in  later  epidemics,  the  disease  extended  to  the  mountainous  departmenta 
(Vosges,  Pnj-de-Ddmc,  Kurc,  &c.),  it  was  properlj  epidemic  in  the 
valleys  only.* 

Finally,  if  we  take  the  several  quarters  of  an  affected  place,  aitnated 
at  various  heights,  this  dependence  of  cholera-diffusion  upon  elevation 
is  proved  by  a  truly  overwhelming  mass  of  recorded  data.  Every- 
where and  in  almost  every  epidemic,  it  was  the  low-lying  streets  and 
parts  of  the  town  in  which  the  disease  commonly  took  origin  and  found 
its  widest  diffusion ;  and  when  it  afterwards  spread  from  these  to  more- 
elevated  points,  it  failed  to  reach  the  extent  that  it  had  in  its  primary  J 

'  On  thii  aiibjeet,  cf.  Fnrr,  'Anaaal  Kcport  or  tbo  KegiBtrar-Qouenl,' 
»pp..  p.  61,  1856,11pp.,  p.  74. 

'  ScoutottiCn,  in  tlie  '  Gm.  Habd.  do  Ucd.,'  1869,  No.  jj,  p.  8j;. 

•  -Bull,  ilo  I' Acad,  do  Med.,'  liv,  No.  21. 

<  Cf.  Jacqaat,  in  the  '  Qui.  mM.  de  P«ris,'  1854,  p.  5)9 ;  Tholoun,  ib.,  )8j5bJ 
p.  4.<5 1  FortiD,  in  the  '  Uull.  da  I'Acad.  de  M^d.,'  1866-67,  u^'>  P-  '"' 
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seats.  Very  often,  indeed,  the  higher  parts  of  the  town  or  district 
were  altogether  exempt;  so  that  Fourcanlt  is  to  a  certain  extent  justified 
in  formnlatingy  for  towns  that  are  built  like  an  amphitheatre  or  on  a 
sloping  surface,  a  law  of  cholera  diffusion,  in  terms  of  which  we  dis- 
tinguish three  zones — one  situated  lowest,  which  is  most  severely 
attacked,  an  intermediate  one  with  moderate  amount  of  sickness,  and  an 
upper  zone  almost  or  altogether  free  from  cholera.  A  particular  interest 
attaches  to  the  information  from  which  we  get  the  numerical  data  for 
this  generalisation.  Thus  Bichter^  and  Baer^  found  that  in  the  Konigs- 
berg  epidemic  of  183 1,  the  number  of  cases  in  the  northern  or  low-lying 
part  of  the  town  was  37*3  per  1000  of  the  population,  and  in  the  souUiem 
or  eleyated  part  only  1 8*4.  The  sickness  and  mortality  in  the  Hamburg 
epidemic  of  1833,  as  recorded  by  Bothenburg,'  was  made  up  as  follows : 

Sickness.     Mortalitj. 
In  the  population  of  the  whole  town  .        •       •    3*26  % 

low  lying  parts  .        .        .    7*67 
„  to  the  south    363 

elevated  parts  to  the  east    i '97 
„  „  west    1-25  „ 

In  the  Fans  epidemic  of  1832,  the  mortality  from  cholera  amounted 
to  1 8*55  per  thousand  inhabitants  in  the  most  elevated  quarter  (17*30 
metres  or  57  feet  above  the  level  of  the  Seine),  and  in  the  quarter  lying 
lowest  (avg.  3  metres  or  10  feet  above  the  Seine),  to  23*6.^  Instructive 
also,  for  the  question  before  us,  are  the  mortality-statistics  of  the  three 
London  epidemics  of  cholera,  as  tabulated  according  to  the  elevation  of 
the  several  quarters  of  the  city.* 

Table  of  dealTis  from  cholera  in  London  per  1000  inhdbUanis,  aceordmg 

to  elevaiion  of  districU. 
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»> 


»> 


»> 


ff 


If 


>» 
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f> 


»> 


ri3  %. 
306  „ 

1-85  ., 
I -04  >• 
065  „ 


At  an  eleTation,  above  the  level  of  the 
Thames,  of 

1948-49. 

1853-54. 

1866 

Whole  of 

Eaetera  and 
North- 

London. 

Eaitem 
Districto. 

80  feet  and  upwards    . 

1*5 

1*3 

04 

O* 

60— 80  feet 

2'5 

27 

06 

04 

40—60    „ 

4*4 

v6 

29 

'*J 

20—40    „ 

6-2 

3*3 

30 

2t 

10—20    „ 

60 

50 

55 

8-8 

3—10    „ 

8-9 

9*4 

'? 

8-9 

3  feet  or  less 

14*5 

io'7 

06 

16-7 

^  In  the '  Cholera  Archly,'  iii,  p.  183. 

*  *  YerhandL  der  pbys.-med.  Gesellsohaft  ia  Ednigsberg  aber  Cholera,*  Bd.  i, 

Heft  3. 
t  <  Din  Ch'  Hamburg,'  Hamb.,  1836. 

^  Bov  [8^3,  p.  33. 

^  (  Boral,'  1853,  App.  p.  61,  anl 
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Witii  raferfOifiei  to  tihe  mortality  of  1^66^  it  has  to  be  Itagt  in 
that  t^  diseane  wan  principally  confined  to  the  esBtexn  saad^  matiip- 
4»iitem  diatrictn,  and  that  of  thn  i^:^  fbtai  <»aefl  of  ohulera  in  that  jpear 
in  the  whole  metropoliR,  4000  <xuuirred  in  those  two  diataiota  alone;  » 
IJhat)  on  tihia  oeoaaion  alno,  the  law  which  Farr  deduced  ftmn  tiie  two 
fbrmer  Af^idemica  waa  fUlly  borne  oat — the  law,  namely,  tbat  Otmpnpm^ 
Hum  of  dmik9  amrmff  iht  imknhiUmU  from  cholera  ia  i$wmrmbf  am  At 
di9wdum  of  ike  (^owntk  The  aickneaa  and  mortality  in  the  timaOiAid 
eptdemi4»  of  1^3^*  1^40^  s^ad  i.^.^  were,  accordini^  to  Acland»'  napaa^ 
tively  X^  ^^  ''^  P^  ^^^^  inhahitanta  in  the  hif^ier  parte  of  tiie  tonn. 
(i,6.  mere  than  a  mean  height  of  ^  fSeet  abo^e  the  water  level),  and*  <ai 
the  other  hand,  <y^  and  i;*3  reapectively  in  the  low-lyin^  parts. 


5  ro8.  Fottows  tttb  Rmuta. 

It  is  alrnoat  nnTtecesaarj  to  aay  that  diSerencea  of  level 
in  th^  several  quarters  of  a  locality  do  not  of  themselvew  exert 
an  iDfltience  on  the  diffaaion  of  cholera.  This  is  quite 
oi>vion»  from  the  fact  that  exceptions  on  both  sides  occur 
not  nnf refjnently ;  in  district**  of  considerable  extent,  where 
the  storface  is  generally  hilly^  aa  well  as  in  localities  within 
which  there  are  great  differences  in  level,  the  disease  has 
either  spread  nniformly  over  the  whole  groond,  or  it  nay 
even  have  spared  the  low-lying  parts  to  rage  as  an  epidemic 
on  the  more  elevated, 

Thna,  hk  the  epidemic  of  tH^^  at  Marseilles,  it  waa  chiefly  the 
aletated  pacrta  of  the  city  that  aoifered;  at  Pkris  in  1853  it  waa  on  the 
hilly  groond  of  the  nth  and  iTth  arrondissementB  that  moat  of  the 
aiekiMsa  oecnrred;*  in  the  Pra^e  epidemics  of  1S49  and  iSd6  the  dia* 
«aaa  waa  aa  widely  spread,  and  sometimes  eren  more  widely,  at  many 
very  elevated  pointa,  aa  in  the  sitnations  along  the  hanks  of  tha 
Moldaa  ;*  at  Vienna  in  18/^4  the  elerated  parts  of  the  city  suffered  more 
than  the  kywJyIng;  at  Cofnstantinople  in  1847-48  no  considenhle 
differences  eoald  be  ascertained  in  the  amount  of  sickness  at  variooa 
heights  within  the  city  ;^  in  Jamaica  in  1851  the  marshy  tracta  of  coaat 
and  rirer^hank  were  risited  by  the  disease  less  than  the  high-lying  parta 
of  the  island.* 

'Report  on  the  Cboleni  Rpidemie  of  1866,'  London,  1868;   Radcliffe,  in  tka 
'  I{«port  of  the  Medical  OfHcer  of  the  Priry  Council  for  1866/  p.  291. 
'  '  Memoir  on  the  Cholera  «t  Oxford/  London,  1S56,  p.  49. 

*  Cf. '  Osx.  bebdotn.  de  M^l.,'  1854,  Nr.  14,  198. 

*  Prihrsm  and  RobitMhck,  in  the  '  Prager  Vicrtelj.  f.  Heift^'  i868t  |»  V 
^  Rigler,  In  the  '  Zeliecbrift  dcr  Wiener  Aerzte,'  1849,  ii,  p.  305. 

*  PtrklOy  *  Beport  of  the  Epid.  Cholera  in  Jamaica/  Londoii»  iS^u 
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This  dependence  of  the  spread  of  cholera  upon  elevation 
must  be  ascribed^  therefore^  to  certain  peculiarities  of  soil 
which  are  met  with,  if  not  exclusively,  yet  for  the  most  part, 
at  low-lying  points ;  and  those  peculiarities  we  may  look  for,, 
practically,  in  the  more  copious  saturation  of  the  ground^ 
coupled  with  retention  of  organic  matters  undergoing  decompo^ 
sition.  One  of  the  best  proofs  of  this  is  the  circumstance 
that  the  diffusion  of  cholera  mainly  follows  the  course  of  rivers, 
and  that  the  amount  of  sickness  diminishes  in  proportion  as 
the  disease  in  its  progress  travels  farther  from  the  margin  of 
the  river  basin. 

This  point  attracted  attention  in  the  first  general  outbreak 
of  cholera  in  India  in  1817. 

"  The  tendency  of  the  disease,"  says  Jameson,^  "  to  follow  the  course 
of  rivers  was  so  marked  that  it  was  impossible  for  anyone  to  regard 
it  as  a  mere  accident.  Eyerywhere,  from  the  source  of  the  disease  on 
the  banks  of  the  Ganges  and  Brahmaputra,  to  where  it  reaches  the 
debouchments  of  the  Nerbudda  and  Tapti  [into  the  Arabian  Sea],  this 
mode  of  cholera-diffusion  has  struck  the  medical  observer  with  astonish- 
ment. In  the  district  of  Bhagulpore  the  malady  was  so  closely  asso- 
ciated with  the  river  banks  that  the  poison  hardly  penetrated  at  all  into 
the  interior  of  the  country,  whereas  the  lowlands  on  the  Ganges  were 
almost  depopulated."  Orton  also  has  expressed  himself  to  the  same 
effect.*  As  the  cholera  in  Bengal  followed  the  course  of  the  Jumna  and 
Gauges  in  its  diffusion,  so  in  Sind  it  followed  the  Indus.'  In  the  Pre- 
sidency of  Madras,  according  to  a  statement  of  Balfour's,^  there  were 
within  forty-eight  years  (1821-68)  153  outbreaks  of  cholera  among 
troops  on  the  march,  the  outbreak  having  occurred  103  times  while  the 
troops  were  marching  along  a  river  bank  or  in  the  immediate  neigh- 
bourhood of  one  (within  a  distance  of  three  miles).  The  diffusion  of 
cholera  in  Russia  in  1830  and  1831  chiefly  followed  the  great  rivers ; 
likewise  in  1831,  and  in  all  subsequent  epidemics,  it  followed  the  Vis- 
tula and  its  tributaries  in  West  Prussia,  and  in  Silesia  the  course  of 
the  Oder  and  of  smaller  non-navigable  streams  such  as  the  Hotzenplotz 
and  Oppa.^    In  the  Bohemian  epidemic  of  1833  the  disease  in  many 

^  Loc.  dt.,  p.  105. 

'  '  Essay  on  the  Epidemic  Cholera  of  India,'  Madras,  1820,  p.  410. 

'  Postans,  'Personal  Observations  on  Sindh.,'  London,  1843;  Amott,  in  the 
<  Tiuns.  Bomb.  Med.  Soc.,'  1855,  n.  ser.,  ii,  p.  175. 

4  'Statistics  of  Cholera,'  Madras,  1870. 

>  "  Jnit  aa  in  1831,"  says  Brauser  (*Die  Cholera-Epidemie  des  Jahres  1852 
in  PremMB/  JkA^  1854*  p*  >)» "  the  spread  of  cholera  in  1852  was  unmistak- 
ablv  r  "  riven."    In  the  report  on  the  cholera  epidemic  in 

niehte  der  Cholera-Commission  fur  das  dentsche 
)  I  remark :  ''  Evidence  was  adduced  of ^ the 
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of  the  epidemic  in  tbo  town  itself,  it  hood  became  clear  that  it  hajll 
chosen  certain,  spots  in  the  river  valley  for  ite  proper  sphere, 
more  elevated  quarters  of  the  town  having  no  epidemic,  bat  only  a  few 
scattered  cases."  In  the  numerous  cpidemica  of  cholera  which  hava 
been  prevalent  in  Konigsbcrg,  the  low-lying  and  damp  porta  of  the 
town  have  suffered  most;'  in  the  epidemics  at  Danzig  from  1849  ^ 
1867,  as  appears  from  the  inquiries  of  Licvin,'  the  cross  streets  situated 
nearest  to  the  Motlan  aofTered  more  than  streets  running  parallel  to 
the  water  at  some  diatanco  from  it,  and  the  filthy  part  of  the  town, 
which  ia  traveraed  and  in  part  aurronnded  by  the  Kadaime  and  ite 
canals,  contributed  by  far  the  largest  quota  to  the  total  aickneaB. 
Similar  obaervations  occur  for  the  epidemics  of  cholera  in  Liibeck,* 
Hamburg,^  many  places  in  Holatcin'  and  Mecklenburg,'  in  LiiBehni^,' 
Anklam,"  Stettin,'  and  Berlin.'"  Tho  same  conclnaion  ia  dedaciblo  from 
the  inquiries  on  the  spread  of  cholera  in  1854  in  the  various  places 
which  the  disease  visited  in  Bavaria,"  and  from  the  records  of  the 
epidemics  at  In golatodt  in  1S54  and  tS73,"and  of  the  variouaoatbreaka 
at  Prague,"  Vienna,  and  other  places."  The  official  reporta  of  epidemics 
of  cholera  in  Sweden''  dwell  almost  alwaya  on  the  damp  aituatiim  of 
the  localities  attacked.    As  regards  tho  import  of  the  facts  in  England, 

■  Cf.  MOller,  in  ths  '  Barl.  klin.  Wocbonschrift,'  1SG6,  p.  471  ;  SeMefer- 
decIieT,  'DieCbolera-Epidomio  vom  Jahro  1871  in  Sdnigaberg,'  ESnlgtb,  1B73, 
p.  17. 

'  '  Danzig  and  die  Cbolcra,  ie,,'  Danzig,  1869,  p,  16. 

'  Mnrtini,  in  the   'Ailgemein.   med.  Ztg.,'   183J,  p.   1156;   Corde*,  in  ( 
'  Zeitacbr.  t.  Biologic,'  1868,  iv,  1G7. 

*  Botbcnborg,  in   the  (Hamb.)   '  ZtaohT.  f.   d.   ges.   Hed.,'    1B36,   ' 
Warburg,  ib.,  18.16,  ix,  9. 

'  PCff,  I.  c,  6s. 

*  Spitta, '  Die  aBiatiscbs  Cholera  in  Orouh.  Hccklenbnrg-Scliirerin,'  Bottodtt 

'  Miliichraeycr,  in  tbo  (Hamb.)  'Msg.  doe  gea.  Heilkundo,'  183*,  i: 
"  ZiegUr, '  Die  Cholera  naoh  oiner  cinfucbGii  Metbode  in  ficberwinden,'  Auk- 
Inm,  1869. 

'  Golden,  in  the  'Berl.  klin.  Wocbcnachrift,'  i8;a,  No.  33. 

"  Brcycr,  in  'Hnrel.  Jonm.,"  l»iiv,  pt.  i,  p.  3;  Sehuti,  in  '  Vircbow'a 
1849,11,380. 

"  '  Gcneralbericbt,' p.809. 

"  Mair,  in  the  'Hair.  Siitl.  Int«Iligcmibl.,'  1874,  No.  31. 
'  "  KrambholE, '  Oone»l-Ilapport  fiber  die  Cholera  zn  Pmg,"  Prag,  1836,  p,  31^ 
Ijoeschner, ' SehloM-bericbt  fiber  die  Cholera-cpidemio,  i849.5i  in  Pragj'FVi^fl 
ISS4;   Popper,  in  tbo  'AUg.  Zeitachr.  fur  Epidcmiologie,'  1876,  ii,  iBj  ("m 
regards  tbe  area  of  diatribntion  in  the  Prague  cpidvmica,  it  ia  moatly  the  lower 
parta  of  tbe  t«wn  near  the  Molilau  that  have  been  found  to  bo  tbe  eontrea  of 
diaeaae"). 

"  For  tbo  oorreaponding  facts  in  the  North  Gertnan  epidomie  of  1873,  cf.  Hirach, 
'Berirbt  der  Cholera -CommiiBion  fiit  das  deutadio  Reich,'  1879,  vi,  J05,  «(  #»«, 

**  'Sundbeta-Collegii  Bat&tteUe.' 


ASIATIC   OHOLEBA.  451 

Badcliffe^  remarks:  "In  all  epidemics  of  cholera  in  tliis  conntry,  the 
state  of  the  soil  and  the  degpree  to  which  it  was  charged  with  moistore 
and  decomposing  organic  matter,  especially  excrementitions,  has  been 
held  to  exercise  an  important  influence  over  the  localisation  of  the 
disease."  Gendrin'  says:  "The  chief  general  predisposing  cause  of 
cholera,  about  which  authors  are  agreed,  and  which  our  study  of  the 
Paris  epidemic  has  quite  confirmed,  is  the  crowding  of  the  inhabitants 
along  the  river  baidcs ;"  and  as  evidence  of  this  he  gives  statistics  of 
the  fatal  cases  in  the  several  arrondissements.  These  experiences  were 
repeated  in  Paris  in  1849,'  ^  ^^^  ^  ^^  Calais,  Bouen,^  Oorbeil,'  and 
many  of  the  places  affected  in  Southern  France,"  and  in  numerous 
towns  of  Italy  and  Spain.  The  same  thing  occurred  in  the  Western 
Hemisphere.  In  New  York  the  disease  was  on  every  occasion  most  preva- 
lent in  the  low-ljring,  damp,  and  filthy  streets ;'  so  also  in  Philadelphia, 
where  the  dry  and  clean  western,  quarters  of  the  city  (Penn  District, 
Spring  Garden,  Northern  Liberties)  were  almost  exempt;^  and  in  Pitts- 
burg' and  Hartford^  (Oonn.)  in  1854,  and  New  Orleans  in  1873.^* 


§  109.  Pavoueino  Characters  of  the  Soil. 

In  all  probability  the  active  pathogenic  factor  in  these 
conditions  of  soil  is  to  be  sought  for  in  the  processes  of 
decomposition  which  the  organic  substances^  in  or  upon  the 
ground,  undergo  under  the  circumstances  mentioned.      It  is 

1  'Ninth  Report  of  tho  Medical  Officer  of  the  Privy  Council,  1866,'  London, 
1867,  292.  Compare  also  the  reports  of  Greenhow  on  the  epidemics  at  Tyne- 
month  from  1832  to  1853  >Q  ^he  '  Transact,  of  the  Epidemiol.  Soc.,'  i;  '  Jonmal 
of  Puhlic  Health/  p.  25 ;  of  Adams  for  Glasgow  ('  £din.  Med.  and  Snrg.  Jonm.,* 
1849.  Oc^*>  P*  286);  of  Adand  (1.  c,  p.  46)  for  Oxford;  of  Sutherland  for 
London  ('  Report  on  Epidemic  Cholera,'  Lond.,  1853,  p.  27)  ;  of  Craigie  for  New* 
haven  ('Edin.  Med.  and  Snrg.  Jonm.,'  1832,  April,  p.  339);  and  of  Prondfoot 
for  Kendal  (ib.,  1833,  Jao**  p*  75)* 

^  '  Transactions  medicales,'  1832,  viii,  395. 

^  Report  in  the  '  Arch.  gen.  de  m^d.,'  1849,  l)o<i.,  p.  501. 

^  Hellis, '  Souvenirs  dn  Cholera  k  Ronen,'  Paris,  1833. 

^  Report  in  the  '  Gaz.  m^d.  de  Paris,'  1832,  p.  252. 

^  Hergt,  1.  c,  20;  Amand,  in  the  '  Revue  th^rap.  du  midi,'  1855,  Oct. 

7  Reese,  *  Treat,  on  Epid.  Cholera,'  New  York,  1833,  p.  31 ;  Bowron,  •  Observ. 
-on  Malignant  Cholera/  New  York,  1 8351  p.  22;  Hutchinson,  in  the  'New  York 
Joum.  of  Med.,'  1835,  Jan. 

8  *  SUtistics  of  Cholera,'  PhiUid.,  1849. 

^  Gallaher,  Pollock,  and  Draine,  in  the  '  Amer.  Jonm.  of  Med.  Sc.,'  1855,  Oct., 

P-  335- 
^^  Russel,  in  the  '  Proc.  of  the  Connecticut  State  Med.  Soc.,'  1855. 

"  Jones,  in  the  'Boston  Med.  and  Surg.  Joura.,'  1873,  July. 
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on  that  hypothesis  that  we  can  understand  how  the  drying 
the  soil  after  it  has  been  soaJccd   {whether  by  direct  ivtmo. 
Bpheric  precipitations,  or  by  fluctuationa  in  the  level  of  thi 
subsoil  water  more  or  loss  closely  connected  with  thorn)  has 
proved  to  bo  particularly  favorable  to  the  development  of 
cholera  epidemica,  as  wo  shall  see  when  wo  come  to  Bpcak 
the  iuflaence  exerted  by  states  of  the  woathor.      Again,  thflij 
disease  has  attained  its  widest    diffusion    and  its  greatsi 
intensity  in  those    localities    or   districts   distinguished  by 
certain   physical  character  of  the   soil,  viz.  permeability 
water  and  air,  and  a  certain  kind  ofroclc,  namely,  rock  witha 
capacity  for  retaining  the   moisture   that  lias    sunk  in ;   and 
these,  together  with  a  certain  amount  of  organic  detritus, 
correspond  very   closely  to   the  above-mentioned  conditioi 
for  the  diffusion  of  cholera. 

At  the  first  general  ontbreak  of  cholera  on  Indian  soi 
the  attention  of  several  observers  was  drawn  to  the  fact  thi 
localities  with  a  ruckij  hottom   enjoyed  a  relative  if   not 
absolute  immunity  from  the  disease,  and  that  the  removal 
troops  from  the  alluvial  plains  where  the  pestilence  raged  v 
followed   by    its    speedy   extinction   among  them.      Similar 
observations  were  afterwards  made  at  several  places  in  Kussift 
as  well  as  in  Canada  in  1832,^  and  in  Nova  Scotia  in  1834.' 
The  merit  of  stating  in  general  terms,  as  well  as  of  illnstrat- 
ing  in  detail,  this  dependence  of  the  diffusion  of  cholera  upon 
geological  and   physical  characters  of  the   soil,   belongs  to. 
Boubee,^  who  showed,  in  a  communication  addressed  to  the 
Academie  des  Sciences,  that  the  disease  on  its  first  appear- 
ance on  European  soil  spread  with  greatest  rapidity  and  wil" 
widest  sweep  over  tracts  of   country  that  had  an  alluvial 
tertiary  bottom ;  that,  on  tho  other  hand,  it  made  very  sh 
progress  over  soils  belonging  to  tho  older  formations, 
cially  the  primary  rocks,  on  which  it  lost  its  malignant  obai^ 
acter,  and  quickly  died  out.     At  the  same  time  he  gave  it 
his  opinion  that  it  was  not  the  geological  character  of  the  si 
in  itself,  bnt  the  saturation  dependent  thereon,  in  which 

'  ■  statist.  Reports  on  the  Sickness  nmong  the  Troop"  in  tlic  United  Ein^ 
ti,v.,'  LondoD,  1831),  ^0  b. 
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■  '  Bcvne  mid.,'  1831,  loat^p.311 
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true  explanation  of  that  phenomenon  was  to  be  looked  for^ 
and  he  opined  that  cholera  might  very  well  occur  on  a  rocky 
bottom^  wherever  the  latter  was  disintegrated  by  the  weather^ 
or  broken  ap^  or  covered  with  detritas^  and  so  made  liable  to 
become  sodden  like  the  permeable  rock  of  a  newer  forma- 
tion. This  question  was  investigated  anew^  on  the  second 
outbreak  of  the  disease^  by  Fourcault,  who  had  now  a  larger 
body  of  materials  at  his  command ;  and^  so  far  as  concerned 
Prance^  the  conclusion  of  Boub^e  was  upheld.  Among 
kinds  of  soil,  he  says,^  that  are  favorable  to  the  diffusion  of 
cholera,  alluvium  takes  the  first  rank,  and  next  follow  coarse- 
grained limestone,  clay,  coal-bearing  formations,  and  moun- 
tain limestone  ;  more  rarely  an  epidemic  diffusion  of  cholera 
occurs  upon  firm  sandstone,  flint  conglomerate,  and  chalk  ; 
but,  upon  transition  formations  and  primary  rock,  it  occurs 
only  when  they  have  become  saturated  in  consequence  of 
cleavage.  Boub6e'  found  a  further  confirmation  of  his  earlier 
observations  in  the  mode  of  diffusion  of  the  cholera  in  the 
Pyrenees  during  the  epidemic  of  1854;  all  the  localities 
with  a  granite  bottom  were  spared,  but  that  immunity  ceased 
wherever  a  layer  of  alluvium  or  debris^  if  it  were  only  a  thin 
one,  overlaid  the  rock.  In  the  same  epidemic,  Dechambre' 
noticed  the  relative  immunity  enjoyed  by  the  western  parts 
of  France  (Bretagne,  Poitou,  &c.)  which  rested  on  primary 
rocks,  as  well  as  by  the  districts  belonging  to  the  secondary 
formations,  including  the  districts  from  Ploermel  to  Chateau 
^euf  and  from  Laval  to  Angers.  Vidal*  showed  that  the 
department  of  the  Loire,  with  the  granite  rock  of  the  Pital 
and  the  Forez  mountains,  had  been  always  exempt  from 
oholera,  as  well  as  the  volcanic  soil  of  Auvergne  and  the 
rocky  mountainous  district  of  Morwan ;  whereas  the  disease 
had  attained  a  wide  diffusion  on  the  tertiary  and  alluvial 
soil  of  the  Gironde  and  of  the  Bhone  delta.  Pettenkofer 
came  to  the  same  conclusion  in  his  very  thorough  researches 
on  the  spreading  of  cholera  in  Bavaria  in  1854.     ^' All  the 

^  'Gmz.  m^  de  Ftois,'  1849,  pp.  338,  357.    Compare  also  his  researches  on 
jthe  epidmnifi  of  i&tA*^^  in  Soathem  France,  ib.,  1850,  pp.  373,  41 1. 

%  No.  62,  1855,  No.  27. 
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localities,  or  subdiviBioDB  of  tbeoi,  attacked  by  epidei 
cholera,"  he  says  in  his  eummary,^  "  rest  upon  porous  soil 
permeablo  to  water  and  air  ...  So  far  as  relates  to 
lucalitioa  or  particular  spots,  resting  directly  upon  compact 
stone  or  upon  rock,  not  pormoatcd  by  water,  we  have  obaervi 
in  them  for  the  most  part  no  cases  of  cholera,  sometimes 
few  sporadic  cases,  but  never  an  epidemic."  And  he  arri' 
at  the  same  result  for  the  epidemic  of  1 865  in  Altenburg, 
for  that  of  1866  in  several  localities  of  Thui-iginia.*  To 
same  effect  are  the  reports  upon  the  diffusion  of  cholera 
the  epidemic  of  1855,  through  the  Hungai-ian  counties  of 
Sohl  and  Honth,*  and  in  the  Luxemburg  epidemics  of  1 865 
and  1866  ;^  and  again  in  the  epidemic  at  Olmutz  in  1866/ 
and  in  tho  Wiirtemburg  epidemics  from  1849  to  1873.' 

All  tho  epidemics   that   liavo  hitherto    occurred    in    thi 
Netherlands  go  to  prove  by  details,  that  can  be  reduced 
the  most   interesting  degree  of  exactness  and  shown  upoiL' 
the  map,"  that  the  disease  attained  a  proper  epidemic  dil> 
fusion  only  in  thoso  districts  which  had  an  alluvial  soil ; 
that  the  margin  of  the  alluvial  formation,  where  it  abuts 
the  diluvial,  makes  a  sharp  line  of   demarcation  between 
infected  and  the  exempted  districts. 

Another  circumstance  wortliy  of  note  is  that  oven  a 
mcable  soil,  if  it  be  unable  from  its  physical  or  geologit 
qualities  to   retain  its   imbibed   moisture,  as  well  as  a 
completely  swamped  and  permanently  under  water,  ia  litt]< 
favorable   to  the  epidemic   diffusion  of    cholera.     Thus 
read  in   the    report    on    the    cholera  epidemic  of     1873 
North    Germany,    with    reference    to    tho    departmenta 
Bromberg,    Posen,    Marienwerdor,     and     Breslau:"   "thi 

'  '  Hnuptbericlit  uLer  die  Cholera -Epidemie  den  3.  1B54  im  Konigr.  Btjeti 
Maoicb,  1857,  p.  807. 

'  •  Zeitechrift  fur  Biologiv,'  1866,  ii,  p.  81. 

'  '  B>]rec  &ritl.  lutelligeDzbl.,'  1867,  No.  9,  p.  114. 

<  Sulawa,  in  the '  Ungor.  Zeitacbrift  fur  Nutur-  imd  Uoilkunile,'  1856,  p.  joi 

'  'Boll,  do  la  Boc.  dcB  sc.  m<kl.  du  Qniud  DuobC  do    LuicmU>ur|^,' 
p.  no, 

•  Futling,  in  the  'Wiener  med.  Wochensohrift,'  r866.  No.  86. 

'  Barkart,  in  tbu  '  Zoitachrift  fiir  Bioiogic,'  1876,  xii,  p.  400. 

■  'Do  Cholera-Epidemio  in  Nederlnod  ia  i8b6  tn  186; 
P-  383. 

"  '  VI  Boricht  iter  Cholcn-ConimiBiioQ  fur  daa  dentiche  Kvich,'  Berliq,  iMJ 
P-  JOS- 
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districts  whose  surface  soil  was  formed  by  a  more  or  less 
considerable  stratum  of  heavy  loam  containing  sand  and 
moold^  famished  the  proper  seat  of  the  epidemic^  while  the 
highly  permeable  sandy  bottom  of  the  so-called  'stream 
country '  was  almost  entirely  free  from  the  disease — a  fact 
all  the  more  noteworthy  as  it  shows  the  circumstances  of  the 
year  1873  to  have  been  the  same  as  in  all  previous  cholera 
years^  according  to  what  we  are  told  by  the  various  observers 
in  those  localities."  Similar  observations  have  been  commu- 
nicated from  India  ^  and  elsewhere. 

There  are  not  wanting^  however^  published  reports  which 
endeavour  to  show  that  cholera  may  diffuse  itself  epidemically 
upon  a  rocky  and  hard  bottom  as  well ;  we  find  examples  of 
this  in  the  occurrence  of  the  disease  on  the  limestone  rocks 
of  Malta^  on  the  "  Karst "  of  Camiola^'  on  the  granite  soil 
of  Helsingfors/  and  on  the  lateritious  soils  in  Hindostan. 
But  most  of  these  alleged  instances  are  based^  as  exact 
inquiries  have  shown^  upon  erroneous  assumptions  or  imper- 
fect research.  Thus^  it  has  been  shown  by  Pettenkofer  that 
the  limestone  rock  of  Malta  is  a  very  soft  and  porous  kind 
of  stone^  which  sucks  up  moisture  like  a  sponge^^  and  that 
the  localities  in  the  "  Karst "  region  that  have  suffered  from 
cholera  are  not  those  situated  upon  impervious  (limestone) 
rock — ^these  having  in  fact  remained  quite  untouched  by  the 
disease — ^but  those  with  a  stratum  of  loamy  soil  over  the 
rocks^  or  filling  up  the  broad  and  deep  fissures  and  gaps 
among  them.^  The  statement  that  the  high-lying  part  of  the 
town  of  Helsingfors  rests  on  the  bare  rock  has  been  rejected 
as  erroneous  by  Quist^  who  says  that  there  is  a  layer  of 
alluvium  lying  upon  the  granite.^  In  their  latest  papers  on 
the  cholera  in  India^  Lewis  and  Cunningham  corroborate  the 
fact  already  made  out  by  earlier  observers  (Macpherson^ 
Macnamara^  Cornish^  and  others)^  that  the  lateritious  soil  of 
that  country  (ferruginous  clay)  upon  which  severe  epidemics 

^  McLelland,  in  the  '  Annals  of  Military  and  Naval  Surgery/  1863,  i,  p.  307. 

'  Drasche, '  Die  epidemisohe  Cholera/  Vienna,  i860,  p.  156. 

>  Ny lander,  in  the  *  Finaka  Lakare-Sftllakapets  Handlingar/  1850,  iv,  p.  199. 

*  •  Zeitschrift  fur  Biologie/  1870,  vi,  p.  143. 
^  <  Bayer,  arztl.  IntelligenzbL/  1861,  p.  89. 

•  <0m  Koleran  i  Helongfon,  1871,  &c./  Helsingf.,  1872,  p.  81. 
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o£  cholera  have  raged,  ia  Iiiglily  porous.'     In  like  i 
might  explain  away  other  iiistances  of  cholera   said  to  haw 
occurred  ejjidemicaUy  ou  hard  rock,  by  regarding  them  front^ 
the  point  of  view,  not  of  the  mineralogieal  but  of  the  phyaia 
character  of  the  soil,  and  not  of  the  formation  and  kind  of  r 
which  pertaifta  to  a  district  in  general,  but  of  the  immediati 
foundations  of  the  inhabited  places  therein. 


J    110.    iNyLUEMCB    OP    SEASONS    AND    WkATHBE. 

The  epidemic  spreading  of  cholera  appears  to  depend  not 
less  upon  atmospheric  injiiiences  tJian  upon  the  conditions 
of  soil  just  spoken  of ;  and  that  dependence  is  shown  in 
the  connexion  between  cholera  and  particular  seasons  of  the 
year  and  states  of  the  weather.  The  following  tables  furnish 
particulars  of  the  time  of  prevalence  of  the  disease  at  variona 
parts  of  India  unlike  in  their  climate  and  soil :  J 

Table  of  the  Cholera  Mortality,  the  Temperature,  and  the   ^ 
Rainfall  {India  I). 
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for  tbo  je«r»  1865-76,  pnbliihed  by  Lewis  nnd  Cunningham  ('  Cholera  in 
tion  to  certain  Phydcal  PhenomeQa,'  p.  8}. 

'  Fourteen   yeora'   obaen-ation*   by    Leitli,  published  by  Uaq)bei*on 
'  Med.  TimcM  and  QuV  18O71  Not.  ig,  p.  561, 
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Table  of  the  Olwlera  Mortality ,  the  Temperature,  and  the 

Rainfall  {India  11), 
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It  appears  from  these  tables  that  the  season  of  cholera 
prevalence  (as  estimated  by  the  number  of  fatal  cases)  is  very 
different  in  the  different  parts  of  India.  In  Calcutta  (and  in 
Bengal  generally),  the  mean  falls  in  the  month  of  November, 
with  11,112  out  of  135,833  deaths;  from  that  point  the 
numbers  diminish  somewhat  in  the  two  following  months ; 
in  February  a  considerable  rise  in  the  deaths  begins,  reaching 
its  maximum  in  April ;  in  May  an  abatement  sets  in,  which 
continues  through  June  and  July  ;  the  minimum  is  in  August, 
and  from  then  onwards  there  is  a  rise  which  reaches  its  highest 
point  in  November.  In  four  months  (February  to  May)  the 
cholera  mortality  exceeds  the  mean  for  the  year,  in   three 

*  Observations  for  the  years  1855-64,  giyen  by  Cornish  in  the '  Med.  Times  and 
Gaz./  1868,  March  21,  p.  312. 

'  Observations  for  the  years  1844-53,  gi^cn  by  Lawson  in  the  'Army  Medical 
Reports  for  1866/  p.  385.  The  figures  give  the  proportion  for  each  month  in 
1000  annual  deaths  from  cholera. 

3  Observations  for  four  years,  given  by  Lewis  and  Cunningham,  1.  c,  p.  73. 

*  Observations  for  the  years  1857-65,  given  by  Macpherson  iu  the  *Med. 
Times  and  Gaz.,'  1867,  Not.  33,  p.  563. 

^  Observations  made  at  thirty-two  towni  and  miliUry  stationa  within  the 
period  from  1857  to  1869,  t^^^  ^7  fiilftmr  in  ill*  'Madni  Monthly  Joom. 
Med.  Sc.,'  1870,  i,  p.  31  o. 

<  The  high  December  mov^  - 194  diftthi) 

1868  and  1869  in  the  ellft 
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moQtliB  (\oveiaber  to  January)  it  Btands  at  the  me&n,  and  in 
fivo  months  (June  to  October)  it  falls  more  or  less  below  the 
mean.  The  largest  nnmber  of  deaths  occnr  in  April,  the 
smallest  number  in  August.  As  regards  the  progression  of 
cholera  in  Bombay,  the  figures  como  out  in  somewhat  the  same 
order.  Hero  the  mean  occurs  in  December,  aftor  which  there 
begins  a  rise  that  also  reaches  its  highest  point  in  April ; 
then  follows  a  gradual  sinking,  so  that  the  numbtir  of  deaths 
in  July  agaiu  touches  the  mean  of  the  year ;  a  further 
sinking  conducts  to  the  minimum  in  September,  and  from 
that  point  there  is  a  rise  until  the  mean  is  reached  iu  December. 
In  this  Presidency  the  amount  of  sickness  exceeds  the  mean 
of  the  year  in  six  months  (January  to  June),  stands  at  the 
mean  in  two  months  (July  and  December),  and  falls  below  it 
in  four  months  (August  to  November).  In  Madras  the 
distribution  of  the  disease  throughout  the  year  is  mtitorially 
different ;  here  the  maximum  occurs  in  January  and  February, 
in  March  the  mortality  sinks  to  the  mean  of  the  year,  and  then 
utill  farther  until  it  touches  the  lowest  point  in  June  ;  it  then 
rises  to  a  second  maximum  in  September,  aftor  which  thei 
is  an  abatement  until  December,  and  thereafter  a  sudden  ria 
in  January.  Huro  there  are  two  maxima,  one  in  FebmaryS 
and  another  in  September,  with  the  minimum  in  Jane, 
Finally,  in  the  North-West  Provinces,  we  havo  to  distinguish 
two  periods,  one  embracing  seven  months  from  April  to 
October,  with  cholera  prevalent  as  an  epiduuiic,  Emd  the 
other,  from  November  to  March,  in  which  the  disease  occurs 
in  more  isolated  cases.  Here  the  maximum  falls  in  the 
months  of  July  and  August,  the  minimum  in  January  aud 
February,  On  the  high  table-land  of  the  Deccan,  the  amount 
of  sickness  is  distributed  over  the  year  in  almost  the  sauiB 
way ;  and  thus  we  find  that  the  amount  of  cholera  in  thoaoi^J 
two  regions,  in  the  several  seasons  of  the  year,  is  almost  in  thi 
same  proportion  as  in  sub-tropical  and  tompcrato  latitadoc 
outside  India.  I  shall  endeavour  in  the  setpel  to  show  \ 
factors  are  umcemed  in  these  variations  in  the  amoout  o 
cholera  with  respect  to  the  various  seasons  of  the  year.  In  H 
mciintirue  I  adduce  the  results  of  an  investigation  (embiw 
920  epidemics)  of  the  time  of  tho  appcarancu  or  prf 
ol  cholera  in  extra-Indian  countries  in  tho  several  r 
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Table  of  Cholera  Epidemics  m  Extra-Indian  Oountriea  in  the 
several  Montkt. 
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From  this  it  appears  that  tte  largest  nnmber  of  epidemics 
begin  in  the  months  from  Jane  to  Angost,  and  the  fewest 
in  the  months  of  Jannary  and  February.  An  inquiry  into 
the  distribution  of  fatal  cases  over  the  several  months  of  the 
year  leads  to  almost  the  same  result.  Thus,  in  England, 
Prussia,  Russia,  and  Tuscany,  there  was  a  mortality  from 
cholera  in  the  andermentioned  epidemics  as  follows : 


Table  of  Cholera  Mortality  in  ETigland.  8fc.,  in  the  several 
Months. 
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Influence  of  Hkat, 


It  is  obvioiia  tbatwe  mnst  look  for  an  explanation  of  this  kindfl 
of  dependence  of  cholera-diffusion  on  the  season  of  the  fesr,l 
iu  the  weather- influences  peculiar  to  certain  seasons,  and  mora-l 
particularly  iu  the  iuflueuce  of  temperature  and  almogpTieriom 
jjrecipUations.     There  can  be  no  doubt  that  a  relatively  high  I 
.temperature  materially  favours  the  prodnction  of  cholera ;  the 
proof  of  this,  however,  will  be  found,  not  so  much  in  tbeoircmn- 
atanco  that  the  disease  as  au  endemic  or  epidemic  reaches  the 
acme  of  its  prevalence  at  the  same  time  as  the  temperature 
touches  its  highest  point,  but  rather  (on  the  assumption  of  a 
general  epidemic  preponderance  during  high  teinperatare)  in 
tho   perfect   corresjwndence  between  the  abatement  of 
sickness  and  a  considerable  drop  of   the  tomporature,  or, 
higher  latitudes,  the  corrospoudenco  between  tho  oxtiuctioal 
-of  the  epidemic  and  the  setting  in  of  positively  cold  weaiher^r 

From  the  statlsticB  given  above  of  cholera,  in  India,  it  follows  that 
Calcutta  the  curve  begins  to  ascend  in  October  with  the  setting  in  of  w' 
cooler  temperature,  and  that  the  remission  of  the  endemic  corroBpondM 
vrith  the  arrival  of  the  hot  season  in  Uaj ;  the  circumstances  in  Bombi^ 
arc  perftictlj  similar ;  in  Madras  the  niinimam  of  sicknesB  falls  ■pietaMij 
in  the  hot  season ;  in  the  North-West  ProTinces  also,  i.e.  the  centnl 
and  northern  parts  of  Hindostan,  as  well  as  in  the  Deccon,  the  highest 
point  of  siclineBs  corresponds  with  the  abatement  of  tho  highest  tempe- 
raturo.  In  Java  the  cholera  ie  prevalent  mostly  in  the  months  ttom 
June  to  Sept^'mber,  characterised  hy  the  coolnees  of  the  night  and 
morning ;'  and  in  Auum  (Cochin  Chinn  and  Cambodia)  in  the  months 
from  Febroarj  to  May,  the  time  of  the  north-ea«t  monsoon."  In  tem- 
perate latitudes,  as  the  cholera  statistics  for  England,  Russia,  and  othi 
countries  show  (2nd  Table  on  p.  459),  the  disease  becomes  more  decidi 
prevalent  at  the  time  of  greatest  beat.  There  are  not  wanting 
-obserratioQS  which  would  indicate  that  the  epidemic  keeps  pace  wit 
the  rise  and  fall  of  the  temperature,  both  in  range  and  severity.  But 
in  numerous  other  epidemics,  as,  for  example,  those  of  1831-31  and  1866 
in  Prague,  that  of  1848  iu  Riga,  1850  in  Holstein, 
1853  and  i366  in  Hulie,  1S67  in  ZUricb.  and  the  various' cpid< 
have  occurred  at  Liibeck  and  Bclsin^ors,  it  has  uut  been  posaibli 
make  out  any  such  constant  relation  between  the  height  of  the 

'  CompBre  '  Arch,  do  m&l.  nivttc.'  1668,  Dec,  p.  408. 

'  Laurc,  '  Histoire  med.  de  la  Marino  Frniif.iisp,  &e.,'  Purls,   1S64,  p.  99. 

BichanJ,  in  the  '  Arcb.  de  m&l.  mvnlc,'  1S64,  Mny,  p.  ^40.    Tbil,  *  Itomu'qno 

sor  ie*  principdoi  maUdiM  do  la  Cochin  Cliioe,'  Parii,  iS4>6,  p.  19. 
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ratnre  and  tbe  seyerity  of  tbe  epidemic ;  and  still  less  can  we  trace  any 
such  relationsliip  wben  one  epidemic  is  compared  with  another  with 
reference  to  their  severity  and  to  the  temperature  at  the  time.^ 

Much  more  obyious,  as  we  have  said,  is  the  effect  of  a  decrease  of 
heat  in  abating  or  extinguishing  the  epidemic.  Even  in  the  North- 
West  Provinces  of  India  and  in  the  Pui^aub,  this  influence  makes  itself 
decidedly  felt ;  "  epidemics  at  that  (the  cold)  season,"  says  Macpherson,' 
referring  to  those  provinces,  "  are  unknown,  and  even  sporadic  cases 
are  extremely  rare ;"  and  the  conclusions  of  Gordon,*  Macnamara,*  and 
others  are  the  same  in  effect.  The  same  circumstance  comes  out  still 
more  prominently  with  respect  to  higher  latitudes ;  with  the  approach  of 
true  winter  cold,  the  sickness  either  disappears  altogether,  or,  if  it  lasts 
through  the  winter,  it  mostly  lays  aside  its  proper  epidemic  character, 
and  does  not  attain  its  wider  diffusion  before  the  spring,  and,  indeed, 
not  usually  until  the  beginning  of  summer.  Classical  examples  of  thiff 
are  furnished  by  the  behaviour  of  cholera  in  the  winters  of  1821-22  and 
1822-23  ^  Persia,  Mesopotamia,  and  Syria,  of  1823  in  Astrakhan,' 
1 839-30 in  Persia,  183 1-32  in  Astrakhan,  Moravia,  and  Galicia,*  in  Silesia,'' 
on  the  north  coast  of  Germany,"  in  Louisville,  Cincinnati,*  Baltimore,^*^ 
and  other  places  in  the  United  States,  1832-33  and  1833-34  in  Belginm,^^ 
1834  to  1835  in  the  South  of  France,  1835-36  in  Upper  Italy,  1836-37 
in  Poland,^^  1846-47  in  Persia,  1847-48  in  Russia  and  Turkey,  1848-49, 
in  Belgium,  many  parts  of  Germany,  at  Glasgow,  and  in  Norway,^ 

^  Delbruck  (*  Zeitschrift  fur  Biologie,'  1868,  iv,  p.  238)  has  expressed  the 
belief  that  a  special  significance  for  the  spread  of  cholera  attaches  to  the  degree 
of  temperature  of  the  eoiL  Pfeifier  (ib.,  1871,  vii,  p.  262),  comparing  the 
number  of  deaths  from  cholera  in  Prussia  in  the  years  from  1848  to  1859  ^Ith 
tlie  temperature  of  the  ground  at  Brussels  for  the  corresponding  months,  and 
the  cholera  mortality  in  England  in  1832  and  1848-49  with  the  temperature  of 
the  ground  at  Edinburgh,  found  that  a  rise  or  fall  of  the  temperature  at  a 
depth  of  one  to  two  metres  (3  to  6|  feet)  corresponded  to  increase  or  decrease 
of  the  epidemic.  The  results  of  a  three  years'  inquiry  in  India  directed  to  the 
point  (see  Lewis  and  Cunningham,  1.  c,  p.  32)  do  not  justify  us,  any  more  than 
the  inquiries  already  referred  to,  in  forming  an  opinion  as  to  the  importance  of 
this  factor  in  the  etiology. 

*  '  Med.  Times  and  Gaz.,*  1867,  Nov.  23,  p.  563. 
8  lb.,  1856,  Oct, 

*  '  History  of  Cholera,'  p.  448. 

*  jahnichen,  in  '  Hooker's  Wissensch.  AnnaU'  xix,  p.  385. 
^  '  Oestr.  med.  Jahrb.,'  n.  s.,  iv,  p.  552. 

7  '  Sanitatsbericht  fiir  Schlesien  vom  J.  1831,'  p.  196. 

'  Pfaff,  *  Mittheilungen,'  1st  year,  pt.  i,  p.  39. 

»  Harrison,  in  the  '  Baltimore  Med.  and  Surg.  Joum.,'  1834,  ii,  p.  265. 
^0  Sexton,  in  the  '  North  Amer.  Arch,  of  Med.,'  1835,  "»  P-  SH* 
»*  Meynne,  *  Topogr.  m6d.  do  la  Bclgique,'  Brussels,  1865,  p.  232. 

«  Raciborsky,  in  the  '  Gaz.  des  Hdpit.,'  1837,  No.  139. 

"  LSberg,  in  the  'Norsk.  Mngaz.  for  Laegevidensk.,'  1849,  ^'  *•»  "^  V^  271  f 
Kjerulf,  ib.,  p.  541. 
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'^53-54  '1  London,  1854-55  in  Hungary  and  France,  1: 

miinia.  i87a.73  in  BoUemia,'  and  1873.4  in  thii  Pmsaii 

of  Oppcln.    Severe  epidemica  of  cholera  in  the  winter  time  are  among 

the  rareet  evants:  Huoh  wcro  those  of   1819   at  Orenburg,  1830-31   at 

MoBCow,  i83i-33atPragne,i840in  Armenia,  1851-53 atSt.  Peterabarg.' 

and  of  1866  in  the  Hungarian  c"uiitj  of  Sohl.' 


Influence  of  Moibtube — Pettenki 
Sub-soil  Water. 


As  to  tlio  influeiico  of  atmospheric  jirecijnlalmTis  upon  the 
prodactton  and  diffnsion  of  cholera,  wo  find  miicli  interesting 
light  thrown  upou  the  fiucstion  by  the  almost  constant  relation 
that  exists  between  the  two  in  India.  In  Calcutta,  aa  well  as 
in  all  tliat  part  of  tho  Bengal  Presidency  which  belongs  to  tlie 
endemic  cliolera  region  of  India,  the  maximum  of  sickness 
falls,aB  the  taWeonp.456  will  show,  in  the  dry  season  (October' 
to  May),  and  more  particularly  in  that  portion  of  the  di 
season  which  is  at  the  same  time  the  season  of  greatest  h< 
^ March  to  May).  The  circumstances  in  Bombay  are  very 
similar  j  hero  also  an  abatement  of  the  disease  occurs  at  the 
sotting  in  of  the  rains  (see  Table),  and  an  increase  of  the 
epidemic  dnring  tho  dry  season  (December  to  June),  and 
here  also  the  maximum  of  sickness  falls  in  tho  hottest  par(r| 
of  that  section  of  tho  year  (April  to  June).  In  Madras  (Table, 
p.  457)  one  of  the  two  maximum  periods  begins  in  January, 
i.e.  at  the  end  of  the  rainy  season  (October  to  December), 
and  lasts  until  March ;  tho  other  develops  when  a  certain 
amount  of  moisture  begins  to  fall  in  July,  and  lasts  to  the 
setting  in  of  tho  licavy  rains  in  October.  Quito  different 
from  those  of  Calcutta  and  Bombay,  are  tho  circumstances  of 
the  North-West  Provinces,  where  the  highest  point  of  the 
epidemic  corresponds  to  tho  rainy  season,  i.e.  tho  setting  in 
of  the  south-west  monsoon  (July  to  September)  ;  in  fact  the 
epidemic  in  its  development  keeps  pace  with  the  monsoon  in 
its  course  westwards,  so  that  the  Punjaub  is  usually  the  laal 
province  to  be  attacked.     "  No  sooner  do  the  rains  cease,' 

'  Knnlich,  in  tbc  •  Pragcr  Viortoljnlir.  flir  Heilkcl.,'  1875,  li,  p.  95, 

■  Everard,  in  the  •  Bull,  dc  I'Acad.  de  MM.  do  Bulgiqne,'  1854,  liii,  p.  101, 

»  Heiorioh,  in  the  '  Wion.  med.  PrcM«i'  187),  No.  50,  p.  iijB. 
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says  Macnamara,^  with  reference  to  the  epidemic  prevalence 
of  cholera  in  the  North-West  Provinces,  *'  and  the  dry  west 
winds  of  the  upper  provinces  set  in — ^at  the  latter  end  of 
September  or  beginning  of  October — than  cholera  begins  to 
decline  over  the  North-West.^*  During  the  time  from 
October  to  June  often  not  a  drop  of  rain  falls  in  the  North- 
West  Provinces,  and  for  just  as  long  does  the  district  remain, 
as  a  rule,  free  from  cholera.  The  conclusion  that  follows 
from  this,  with  respect  to  the  influence  of  the  fall  of  moisture 
on  the  occurrence  of  cholera  in  that  region  of  Hindostan, 
finds  considerable  support  in  the  circumstance  that  epidemic 
outbreaks  of  cholera  occurring  there  at  unusual  seasons  of 
the  year  are  for  the  most  part  associated  with  sudden  and 
heavy  falls  of  rain,'  and  that,  as  in  other  parts  of  India, 
unusually  copious  rains  set  a  limit  to  the  spread  of  the 
epidemic,  or  may  bring  it  oven  to  an  end.' 

Less  marked,  but  still  recognisable,  is  the  influence  of  the 
rainfall  on  the  occurrence,  prevalence,  and  disappearance  of 
the  disease  in  those  extra-Indian  countries  where  the  cir- 
cumstances of  the  weather  have  a  less  definite  uniformity. 
In  them  the  epidemic  develops  usually  in  connexion  with 
the  spring  or  summer  rains,  especially  at  their  cessation, 
lasts  through  the  warm  season,  and  finally  dies  out  when  the 
rains  begin  in  late  autumn  and  colder  weather  sets  in.^    But 

^  '  History  of  Asiatic  Cholera/  p.  444. 

^  The  best  known  obsenrations  on  this  point  aro  those  that  were  made  on  the 
sadden  outbreak  of  cholera,  after  heavy  rains  in  April,  at  the  celebrated  Hard- 
war  shrine,  situated  at  the  confluence  of  the  Jumna  and  Ganges.  Brown 
('  Indian  Annals  of  Med.  Sc.*)  gives  an  account  of  an  outbreak  in  Nepaul,  in 
May,  1856,  after  heavy  rains  in  April. 

3  This  sudden  extinction  of  the  sickness,  after  the  occurrence  of  very  copions 
rainfall,  happened  in  the  Nepaul  epidemic  of  1856,  mentioned  in  the  foregoing 
note.  It  happened  also,  according  to  Puckle  ('  Brit.  Med.  Joum.,'  July,  1 876, p.  55)^ 
in  the  epidemic  of  1874,  at  Bang^ore,  Mysore,  and  other  high-lying  places  in  the 
Dcccan ;  the  epidemic  broke  out  in  July,  in  severe  heat  and  drought,  and  was 
extinguished  in  August  under  copious  rains.  "Similar  phenomena,"  says 
Macnamara  (I.  c),  "  are  wituessed  on  a  larg^  scale  in  the  province  of  Bengal." 

*  The  examples  of  this  are  extremely  numerous ;  thus,  the  epidemics  of  1831 
and  1832,  in  Germany,  those  of  1834  and  1835  ^^  the  South  of  France  (Robert, 
<  Gaz.  m^d.  dc  Paris,'  1835,  ^^-  *7)»  ^^^^  ^^  ^^3^  ^^  ^^^y  (Zarlunga,  in  Severino, 
1836,  Dec),  and  that  of  1849  in  England.  The  observations  made  on  this  point 
during  the  North  German  epidemic  of  1873  will  be  found  in  the  history  of  the 
epidemic  drawn  up  by  me  in  the  report  of  the  Cholera  Commission  for  the 


that   role,   too,  has   numerous   exceptions.     Sometimes 
epidemic   increaooa  as  the  rain  continueB ;'  nnd  still  moi 
frequontly  it  first  shows  itself  when  rain  follows  upon  a  long* 
period  of  drought.' 

These  apparent  inconaiatoncies  in  the  behaTionr  of  tHo 
disease  with  reference  to  moisture  may  be  reconciled  by 
keeping  the  following  facts  in  view.  The  iofluenco  of  this 
causal  element  ia  an  indirect  one,  or  one  that  acts  through 
the  soil ;  a  certain  degree  of  moisture  in  the  ground  consti- 
tutes, as  we  have  already  indicated,  an  essential  condition 
for  the  occurrence  o£  cholera  as  an  epidemic ;  absolute  dry- 
ness as  well  as  complete  saturation  of  the  gronnd  will 
accordingly  binder  the  development  of  the  epidemic  or  will 
bring  it  to  an  end ;  and  therefore  the  question  is  one  noi 
merely  of  the  amount  of  rainfall,  but  also  of  the  physical 
character  of  the  soil.     Tlio  dry  sandy  soil  of  Madras  and 

Oflmian  Empira  (Berlin,  1879,  VI,    )  ;  my  mumB  ortliese  obeorvntiona  ia  "  that 
the  dovelopment  and  incroaae  of  the  cpidomic  kept  pn<w  witli  the  pro^reasire 
drjin^  of  tliQ  soil,  the  Intter  bein);  usoertii'med  either  directly  by  mensoreinent  of 
the  subsoil  water  or  by  waterniarlts,  or  from  dnta  hb  to  the  dryness  of  the  si 
met,  and  the  drying  np  of  mawhes,  pondi,  and  welli." 

'  Aa  at  Qocdiinburg  in  1866  (Wolff,  '  Qeacbicht«  dcr  CboIerH-Epidcmia 
JiibroB    1866,'  Qncdlinbnrp,  1867,  p.   13)  and  nt  Zuri<:h  in   1867  (Zehendl 
'  Bericht  iiber  die  Clialera-Epidcniio  dca  Jahres  )867,'  Zurich,  iS;o). 

'  TbiM,  Adams  and  Welch  ('  Array  Med,  Report  for  the  Year  1864,'  p.  34^ 
state  with  reference  to  the  Malta  epidemic  of  1865,  that  the  disease  began  ia  b« 
more  generally  diffused  on  the  setting  in  of  rain,  and  that  it  died  out  after  ■ 
very  large  qnantity  of  rain  had  fallen.  Ferrini  ('  Saggio  »ul  Clima  e  snlla 
precipne  Halsttic  della  Cit&  di  Taniai,'  Milan,  i860,  p.  171)  drnwa  nttention  to 
the  fact  that  in  the  Tunis  epidemic  of  1844.50  the  deposition  of  moistttre 
nlwaja  followed  by  an  increase  in  the  number  of  the  sict.  The  outbreak 
cholera  in  Luiemburg  in  1S65  vaa  preceded  by  two  years  of  almost  absolal 
drought,  BO  that  much  of  the  ground  was  bb  if  scorched^  the  flrat  conaidcrnl 
rains  fell  in  October,  niid  forthwith  the  discaao,  which  had  at  first  becD  c 
only  !□  isolated  cases,  becaino  general.  Further,  the  samowhat  heavy 
rain  in  March  and  July,  tS66,  wera  followed  by  a  fresh  accosBian  of  the 
epidemic.  Corniih  noticea  (■  Med.  Times  and  Gaz.,'  1868.  Marcli,  p.  ,^39]  the 
occasional  epidemic  prevalence  of  cholera  on  the  Malabar  coast  during  th* 
monsoon  ntins,  bat  bo  states  also  that,  uiidor  other  circumstaaeea,  the  heavj 
rains  of  the  flouth-wcst  monsoon  may  bring  about  tho  cxtinctloa  of  the  sicknoa^ 
IIo  adds,  in  eiplaoatioo,  tlmt  "slight  nhuwora  of  rain  at  the  end  of  the  hefe 
season  may  always,  I  think,  bo  regarded  as  dangerona,  as  they  afford  tU* 
requisite  amnunt  of  moisture  to  the  aurfnce  soil  (in  combination  with  tta 
ciisting  high  tcmpemtnre)  to  favour  tbe  daTelopmcut  of   the  germs  of    the 
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tte  heavy  clays  and  laterites  of  the  North-West  Proyinoes 
differ  widely  from  the  allavinm  of  Lower  Bengal  in  their 
saturation  pointy  and  consequently  in  the  opportunites  that 
they  afford  for  the  development  of  an  epidemic  of  cholera. 
But^  finally^  we  mast  take  into  account  the  state  of  the  sub- 
soil water,  in  so  far  as  it  is  independent  of  the  direct  deposi- 
tion of  moisture^  or  when  it  is  at  a  certain  depth  from  the 
surface  of  the  ground.  It  is  obvious  that  when  the  sub-soil 
water  stands  at  a  low  levels  copious  rains  will  produce  an 
offect  altogether  different  from  that  of  moderate  rains  when 
the  level  of  the  subterranean  water  is  high^  and  vice  versa  ; 
and  these  proportionate  results  will  be  still  further  varied 
according  as  the  soil  is  a  highly  porous  one  (as  coarse- 
grained sand)  or  a  moderately  pervious  one  (such  as  loam  or 
limestone  marl). 

This  is  the  standpoint,  in  my  opinion,  from  which  we  should 
consider  the  question  of  the  influence  of  the  wetness  of  the  soil — 
whether  that  be  due  to  rainfall  and  dewfall  or  to  a  rise  of  the 
sub-soil  water  not  directly  dependent  thereon  but  dependent 
on  other  causes, — ^and  of  the  quality  of  the  soil,  upon  the  epi- 
demic diffusion  of  cholera.  It  is  always  an  essential  circv/m^ 
stance  that  the  soil  he  saturated,  hut  only  to  that  degree  at 
which  it  is  still  pervious  to  air,  and  that  the  organic  matters 
accumulated  in  it  should  undergo  decomposition  under  the 
influence  of  somewliat  high  temperatures}  Consequently  the 
question  is  not  as  to  the  extent  of  the  stratum  of  soil,  satu- 
rated with  moisture  and  permeable  to  air,  or,  in  other  words, 
a  question  of  the  higher  or  lower  level  of  the  sub- soil  water ; 
but  it  is  a  question  whether  such  a  stratum  exists  at  all,  and 
that  is,  in  fact,  the  gist  of  the  much  quoted  and  much  mis- 
understood doctrine  of  Pettonkof er  as  to  the  significaiice  of  the 
height  and  fluctuations  of  the  sub-soil  water  for  the  production 
and  diffusion  of  the  acute  infective  diseases,  cholera  in  parti» 
-cular. 

*'  In  my  view,"  says  Pettenkof  er  in  one  of  his  later  papers,^ "  the  level 
of  the  sub-soil  water  reveals  nothing  more  than  this,  viz.  the  limits  of  a 
•certain  degree  of  humidity  in  a  porous  stratum  of  soil,  or  the  limits 
within  which  the  pores  are  kepi  constantly  full  of  water  and  all  the 

'  Compare  the  observation  of  Cornish  quoted  above  (p.  464,  note). 
^  'Zcitschrift  fCir  Biologic/  1870,  vi,  p.  527. 
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air  driven  out  of  them.  Between  that  degree  of  hnmidity  and  absolute 
dryness  of  the  porous  stratum,  there  are  all  those  gradations  when 
the  pores  are  filled  in  part  with  air  and  in  part  with  water  in  varying 
proportions,  which  we  include  all  together  under  the  terms  "  moist  '*  or 
"  wet."  The  point  at  which  the  pores  are  completely  closed  by  water 
is  one  that  may  be  obserred  with  ease  and  certainty ;  and  I  have  there- 
fore chosen  the  level  of  the  sub- soil  water  merely  as  an  easily  seen 
guage  and  index  of  certain  states  of  humidity  in  the  stratum  of  poroas 
and  permeable  soil  which  overlies  the  sub-soil  water,  an  index,  namely, 
of  the  fluctuations  in  the  state  of  humidity  within  a  given  period,  and  of 
the  time  that  any  one  degree  has  lasted.  Whether  that  index  is  a  few 
•  feet  nearer  to  or  farther  from  the  surface  does  not  affect  the  value  of  its 
revelations.  For  the  value  of  the  index  lies  in  this,  that  it  declares  the 
changes  in  the  humidity  of  the  overlying  strata,  by  means  of  the  natural 
effects  of  those  changes.  The  fluctuations  in  the  level  of  the  sub*soil 
water  have  a  meaning  for  etiology,  only  because  they  are  traced  back 
to  those  primary  influences  by  which  air  and  water  are  made  to 
share,  in  varying  proportion,  the  possession  of  the  pores  of  an  impreg- 
nated soil.  Beyond  that  they  have  no  significance.  .  •  .  Looked  at 
by  itself  and  for  its  own  sake,  the  condition  of  the  sub-soil  water  has 
as  little  significance  as  the  hands  and  dial  of  a  watch  dissociated  in 
thought  from  the  works  to  which  they  belong.*' 

In  perfect  agreement  with  this  conception  of  Petten- 
kofer^s,  and  with  the  view  previously  developed  by  me  on 
the  etiological  import  of  the  level  and  fluctuations  of  the 
Bnb-soil  water  for  the  production  of  cholera,  are  the  conclu- 
sions  that  Lewis  and  Cunningham  have  arrived  at  after  eight 
years  (1870-77)^  measuring  of  the  sub-soil  water  in  Calcutta. 
The  highest  level  of  the  sub-soil  water  is  reached  in  Septem- 
ber, it  falls  steadily  from  that  date  to  May,  when  it  begins 
to  rise  gradually.  Thus,  the  maximum  prevalence  of  cholera 
corresponds  with  the  lowest,  and  the  minimum  with  the 
highest  level  of  the  sub-soil  water.  There  is,  however,  no 
correspondence  as  between  one  year  and  another  or  one 
month  and  another ;  or,  in  other  words,  the  absolute  height 
of  the  sub-soil  water  is  bij  itself  of  no  significance  for  the 
amount  of  sickness.  ''  If  the  concurrence  of  a  low  water- 
level,*'  says  those  observers  by  way  of  summary,  *'  and  high 
prevalence  of  cholera  in  Calcutta  be  more  than  a  mere  coin- 
cidence— if  any  causal  relation  exist  between  the  two 
phenomena — ^it  cannot  be  a  direct  simple  one  dependent  on 
the  mere  mass  of  water  in  the   soil.''     They  further  call 

^  Op.  cit,  p.  28. 
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attention  to  the  fact  that  the  two  years — 1871  and  1872 — in 
their  eight  years'  period,  which  had  the  minimum  number 
of  cholera  cases,  were  distinguished  by  the  remarkably  high 
level  of  the  sub-soil  water. 


§  113.  Babombtbic  Pbessube. 

Any   causal  relation  between  the  degree  of  atmospheric 
pressure    (height  of  the   barometer)   and  the   outbreak   or 
spread  of  cholera,  must  be  considered  as  out  of  the  ques- 
tion, according  to  all  our  experiences  hitherto.     At  all  events, 
there  is   not  the  smallest   correspondence   to  be  made  out 
between  the  level   (or  the  fluctuations)  of  the  atmospheric 
pressure  and  the  course  of  an  epidemic.     Thus  a  very  low 
barometer  was  noted  in  the  epidemic  of  1 833  at  Christiania,^ 
of  1837  at  Stralsund,' and  of  1848  at  St.  Petersburg  ;^  during 
the  prevalence  of  the  disease  at  Aarau  in  1 854*  there  was  an 
unusually   high  degree  of   atmospheric  pressure;  again,  in 
the  Konigsberg  epidemic  of   1831,  a  decline  in  the  number 
of  cases  always  showed  itself  when  there  was  a  low  pressure  ;* 
during  the  epidemics  of    1831  and  1837  at  Darkehmen,®  that 
of  1853  at  Newcastle,^  and  that  of    1854  at  Oxford,®  there 
was  more  or  less  of  high  pressure  ;  at  the  time  of  the  cholera 
in  London  and  Vienna  in  1849,  ^^^  ^^  Munich  in  1854^  no 
variations  from  the  normal  barometric  level  could  be  ascer- 
tained.    The    observers    in    India  have  come   to   the  same 
negative  result ;  for  example,   Messrs.  Lewis  and  Cunning- 
ham   conclude    from    nine   years'   observations :    ''  there   is 
no    indication    of   the    existence    of    any    definite    relation 
between  degree  of  atmospheric  pressure  and  prevalence  of 
cholera.''* 

*  Report  in  *  Eyr/  1834,  i*»  P«  *S7' 

'  Andcnsen,  in  *  Rnst's  Magazin,'  liv,  p.  499. 

3  Miiller,  'Einige  Bemerknngcn  Uber  die  Cholera/  Hannover,  1848. 

*  Zschokke,  in  the  '  Schweiz.  Zeitochr.  f.  Medicin/  i854»  pp.  371-72. 

^  Baer,  in  the  '  Verhandl.  der  med.-phys.  Gescllschaf  t  iiher  die  Cholera  in 
Konigsberg/  i,  No.  3. 
^  Carganico,  in  '  Rnst's  Magazin/  liv,  p.  10. 
7  Hingeston,  in  the  '  Assoc.  Mod.  Joum./  1853,  Oct.,  p.  927. 
^  Acland,  *  Mem./  p.  53. 
'  Op.  cit.,  p.  16. 


468         OEOGBAPHIOAL  AND   HISTORICAL    PATHOUMT. 


§  114.  Wind. 

Concoraing  tho  windj  finally^  as  a  factor  in  the  prodactiai 
of  cholera^  wo  liavo  to  tako  into  account  its  infloenoe  on  ^ 
temperature  and  degree  of  moistnrc  of  the  air^  as  we  hsK 
already  specially  noted  in  speaking  of  the  sonth-vetf 
monsoon  as  influencing  the  diffusion  of  cholera  in  Hmdosta. 
Wo  shall  have  to  consider  in  the  sequel  whether  the  wind, 
as  a  carrier  of  the  Tuorbid  poison,  plays  any  part  in  the  difli- 
aion  of  cholera,  and,  if  so,  what. 


§  115.  Mortality  unaffected  by  Cltmatk. 

Just  as  cholera  has  come  to  be  uniformly  diffused  over 
the  globe,  in  all  latitudes  and  under  the  most  varions  con- 
ditions of  climate,  so  also  has  it  always  and  everywhere 
borne  tho  stamp  of  perfect  uniformity  in  its  type  and  in  its 
evolution.  It  has  been  tho  same  disease  on  the  niarshy  soil 
of  the  Gangetic  valley,  the  saline  steppes  of  CoDtral  Asia, 
the  high  table  lands  of  Armenia  and  Algiers,  the  sandy 
plains  of  North  Germany,  the  prairies  of  North  America,  in 
great  epidemics  and  in  small,  and  in  sporadic  cases  as  well  as 
in  epidemics ;  and  thus  it  has  shown  itself,  in  respect  of  its 
type,  to  be  unmodified  by  the  latitude  and  longitude,  and  by 
the  climate  of  the  country,  district,  or  place  which  it  has 
invaded. 

There  are,  doubtless,  some  not  unimportant  differences 
brought  out  on  comparing  the  various  cholera  epidemics 
with  respect  to  tho  range  and  severity  of  tho  disease,  in  its 
outbreak  and  its  progress,  at  various  places  and  at  yarioos 
times.^ 

^  The  whole  of  the  Btatistical  data  made  use  of  iii  Uie  sequel  are,  I  am  oon- 
vincod,  wanting  in  trastworthincBS,  ospecially  in  so  for  as  relates  to  the  number 
of  cases  of  sickness.  But  inasmuch  as  they  are  all  alike  subject  to  the  same 
defect,  they  furnish  at  least  the  means  of  comparison  with  one  another ;  and 
the  best  evidence  that  they  possess  that  degree  of  usefulness  is  that  their  retnlts 
come  out  Tery  nearly  the  eamo,  or  at  least  vary  within  narrow  limits. 
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In  tbe  first  general  outbreak  in  India  the  mortality  among  the 
English  troops  amounted  to  from  30  to  40  per  cent,  of  the  cases  of  sick- 
ness ;^  among  the  troops  in  the  Bombay  Presidency,  again,  33  to  50  per 
cent,  of  the  sick  died  in  the  years  1830-38,  and  in  later  epidemics,  the 
mortality  among  them  rose  to  66*3  per  cent,  and  upwards.'  At  Aden 
the  proportion  of  the  deaths  from  cholera  was  far  greater  in  1846  than 
in  the  epidemic  of  1832,'  and  the  same  was  observed  in  the  Maaritins 
in  1854  as  compared  with  1819.  At  Konigsberg,  Magdeburg,  and  many 
other  places  in  Germany,  the  disease  was  much  more  widely  spread 
and  more  intense  in  1848-49  than  in  183 1.  In  Lower  Austria  the 
cholera  of  1836  was  more  widely  spread  than  in  1831  and  1832,  but  it 
was  milder  in  character.^  In  the  department  of  the  Meurthe  the 
cholera  was  more  general  in  1832*  than  in  1849,  but  in  the  latter  year  it 
was  more  virulent.  In  Glasgow  the  mortality  in  1833  was  41  per  cent, 
but  in  1849  <>^7  ^^  P^  cent.  In  New  York  the  type  of  the  disease 
was  much  milder  in  1834  than  in  1832.' 

Those  differences  in  the  amount  of  sickness  and  in  the 
type  of  the  disease  in  the  several  epidemics  are  explained 
partly  by  the  influence  of  the  weather,  and  partly  by  other 
factors  which  from  time  to  time  increase  or  diminish  the 
predisposition  of  the  population  to  the  malady.  But  in  the 
majority  of  instances  we  seek  in  vain  for  an  explanation  of  the 
fact,  such  as  can  be  rationally  substantiated  by  evidence ; 
we  are  face  to  face  with  the  old  pathological  riddle  that 
has  confronted  us  in  the  epidemics  of  smallpox,  scarlet  fever^ 
and  measles,  which  are  at  one  time  slight  and  at  another  timo 
severe.  We  may  indeed  assume  a  greater  or  less  degree  of 
concentration  of  the  morbid  poison,  and  therein  find  a 
solution  of  the  problem,  which  is,  of  course,  not  a  proof,  but 
a  mere  hypothesis.  At  all  events,  it  is  just  as  impossible  to 
explain  these  differences  for  cholera,  as  for  those  other  dis- 
eases,  by  means   of   climatic  influences    and  geographical 

^  Kennedy, '  Notes  on  the  Epidemic  Cholera,'  Calcntta,  1837,  p.  79.  In  several 
reports  the  still  more  favorahle  estimate  of  10  and  even  5  per  cent,  is  given ; 
hut,  as  Kennedy  explains,  these  data  are  not  to  be  trusted.  "  When  the  disease 
first  appeared,"  he  says,  *'  there  were  many  causes  tending  to  magnify  the  number 
of  attacks  and  the  number  of  cures,  and  a  most  erroneous  estimate  was  too 
generally  formed  of  the  relations  in  which  these  events  actually  stood  to  each 
other." 

'  Hunter,  in  the  'Lond.  Med.  Gaz.,'  1846,  Oct.,  p.  595,  1847,  J<^-»  P*  n* 

'  lb.,  1846,  July,  p.  83. 

*  Report  in  the  '  Oest.  med.  Jahrb./  n.  s.,  iix,  p.  74. 

"  Simonin,  'Becherch.  topogr.  et  m^d.  sur  Nancy,'  p.  122. 

*  Lee,  in  the  '  Amer.  Joum.  of  Med.  Sc.,'  1834,  Nov.,  p.  256. 
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position ;  for  the  variations  occur  equally  in  all  latitudes.  It 
remains  true,  however,  as  the  following  table  shows,  that  the 
mortality  from  cholera  comes,  on  the  whole,  to  very  nearly 
the  same  figure  at  all  places  where  the  disease  has  spread 
to,  amounting,  in  the  mean,  to  50 — 60  per  cent. 

Percentage  of  Deaths  from  Cholera  in  Various  Countries, 


Place. 

Time. 

Deaths  in  100 
of  the  sick. 

e8  ^  Pretddency  of  Bengal^ 

i860— 1873 

64-85 

'§  [         »           „  Bombay 

>» 

59*2 

M  J         „            „  Madras 

)> 

53*41 

Malta 

1865 

6036 

Italy 

»» 

54-70 

Bonmania 

1865— 1866 

47*45 

Pesth 

1872— 1873 

4715 

Belgium 

1866 

5216 

Prussia 

1831— 1832 

57*43 

>» 

1852 

58*94 

>t 

1866— 1867 

51*77 

«> 

1871 

55*i8 

•»                ' 

1873 

51*97 

Russia  (European) 

1854 

4898 

Sweden 

1855 

57*52 

§    116.    Peedisposition    op   Individuals,    Races,    and 

Nationalities. 


Let  us  now  consider  in  a  few  words  the  question  of  indi^ 
vidual  predisposition  as  an  influence  in  the  spread  of 
cholera.  It  is  dificult  to  form  a  reliable  judgment  as  to  the 
significance  which  attaches  in  this  respect  to  peculiarities  of 
race  and  nationality,  inasmuch  as  the  elements  entering  into 
a  mixed  population  are  very  variously  circumstanced  in 
matters  of  food,  habitations,  and  living  in  general.  It 
always  resolves  itself,  therefore,  into  a  question  how  far  the 
amount  of  sickness  and  mortality  from  cholera  among  the 
various  constituents  of  the  population  is  an  affair  of 
nationality  or  of  social   well-being;   and  it  is  all  the  more 

^  These  data  from  India  relate  cxdnaiTely  to  the  British  troops  (Native  and 
Joropean). 
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difficult  to  decido  the  question  because  of  the  numerous 
contradictions  that  wo  encounter  in  the  statements  bearing 
upon  it.  There  is  an  almost  complete  unanimity  that  the 
negro  race  incurs  the  greatest  danger  from  cholera ;  Christie^ 
expresses  himself  to  this  effect  after  an  experience  gained 
on  the  East  Coast  of  Africa^  Dauban  from  his  observations 
in  the  Mauritius,  and  Petit®  and  Vinson*  with  reference  to 
disease  among  the  negroes  in  Reunion. 

On  the  East  Coast  of  Africa  the  mortality  amounted  to  6*5  per  cent, 
of  the  population  among  the  Hindoo  coolies,  lo  per  cent,  among  the 
Arabs,  but  25  per  cent,  among  the  negroes.  In  Mauritius,  according 
to  Bonsergent,^  22,000  negroes  died  within  two  months  in  the  epidemic 
of  1819 ;  in  like  manner,  in  the  epidemic  of  1854,  the  African  race  fur- 
nished by  far  the  largest  contingent  to  the  sick-list  and  death-roll, 
while  there  were  only  isolated  cajses  of  death  among  the  Ghinese,  not- 
withstanding that  they  lived  in  the  district  most  seyerely  a£fected.* 
The  report  of  Petit  on  the  sickness  among  the  negroes  in  the  R6nnion 
epidemic  of  1859  is :  "They  fell  down  in  a  stupor  as  if  they  had  been 
paralysed  .  .  .  men  who  had  been  full  of  life  and  vigour  immediately 
before,  were  prostrated  in  the  course  of  three  or  four  hours'  time."         , 

In  the  Dutch  East  Indies  the  mortality  from  cholera  in  1873 1 
amounted  among  the  natives  to  353  per  cent,  of  the  sick,  51*5  per  cent. ' 
among  the  Europeans,  while  it  was  nearly  60  per  cent,  among  the 
negroes.  In  Ceylon,  during  the  years  1859-67,  an  average  of  4*9  per 
1000  sickened  among  the  European  troops,  and  2*38  died  of  the  disease, 
while  the  numbers  among  the  negro  troops  were  8'7  and  4*35  respec- 
tively.°  According  to  the  statements  of  Walther,'  there  died  in  the 
1865  epidemic  in  Guadeloupe  27  of  the  Ghinese  population,  3*26  of  the 
Hindoo  coolies,  4*31  of  the  whites,  6*32  of  the  mulattoes,  and  9*44  of  the 
negroes.  In  like  manner,  in  the  epidemic  of  1863  in  Brazil,  it  was  the 
negro  race,  as  we  learn  from  Aschenf eld,^  that  ran  the  greatest  risk. 
In  the  United  States  Army  the  mortality  in  the  epidemic  of  1866  was 
77  per  thousand  among  the  white  troops  and  135  among  the  black. 

On  the  other  hand^  there  is  less  agreement  among  Anglo- 
Indian  physicians  as  to  the  relative  immunity  from  cholera 
which  some  observers  allege  that  the  Hindoo  enjoys  as  com- 

^  *  Laacot,'  1871,  Feb.,  p.  188. 

^  'Bevue  maritime  et  coloniale,'  1861. 

3  <  BalL  de  la  Soc.  des  Scienc.  et  des  Arts  de  la  B^anion,'  187 1. 

*  'Observat sur  lea  maladies  .  .  •  chez  les  noirs  a  File  Maurice/ 

Montpellier,  1837. 

^  Clerihew,  in  the/  Med.  Times/  1856,  Aug.  9th. 

^  I  have  taken  these  details  from  the  '  Army  Medical  Reports.' 

7  '  Arch,  de  m^d.  nav.,'  1869,  Aug.,  p.  104. 

*  *  Virchow's  ArchiT.,*  Tol.  28,  p.  414* 
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pared  with  the  Earopean.  Prom  the  reports  of  Canningliain^ 
Bryden  and  others^  sickness  from  cholera  appears^  at  all 
events,  to  be  more  frequent  among  European  troops  stationed 
in  India  than  among  the  sepoys ;  but  it  is  very  questionable 
whether  the  reason  of  that  is  to  bo  really  looked  for  in 
national  peculiarities,  and  not  rather  in  the  different  mode  of 
life  of  the  two  classes  of  troops — simpler  and  more  purpose- 
like among  the  natives  than  it  is  among  the  English.  This, 
much,  at  least,  is  certain,  that  tho  typo  of  the  disease  is  a 
tolerably  uniform  one,  whether  among  the  white  troops  or 
the  native.  The  following  are  tho  proportions  of  sickness 
and  mortality,  compiled  from  several  years'  observations  : 


European  Troops. 

If  stive  Troops. 

SickoeM 

per 
looo  men. 

MortaUty 
per 

1 

MortaUty  i  Sickness 
per  100  of      per 

the  sick.   1000  men. 

1 

Mortality 

per 
1000  men. 

Mortality 

per  100  of 

the  sick. 

Preaidency  of  Bengal 
„          ,p  BoxxTbay 
„          „  Madras 

Mean  for  whole  conn  try 

287 
26*4 
19-8 

6-9 

3370 
3253 

34-85 

96 
13-5 

1-6 
3'2 

5-8 

3019 

33*33 
42-96 

34-96 

8-40 

33*^9 

946 

353 

3550 

According  to  this,  the  mortality  relative  to  the  sickness 
is  actually  greater  among  the  sepoys  than  among  the 
Earopean  troops ;  the  death  percentage  given  by  Chipper- 
field^  for  the  Madras  epidemic  of  1866  bears  this  out,  the 
deaths  among  the  Europeans  being  42-8  per  cent.,  and 
among  the  Hindoos  49*24.  All  observers  agree  that  in 
Lower  India  (Anam,  Siam,  and  Burmah),  the  native  popu- 
lation, with  their  poor  means  of  livelihood,  suffer  much  more 
from  cholera  than  the  European  colony.' 

In  this  question  of  individual  predisposition  to  cholera^ 
sickness,  the  stress  must  always  be  laid  on  the  amount  of 
resistance-power  in  the  organism ;  experience  has  shown 
that  those  groups  or  classes  of  the  population,  most  exposed 
to  the  injurious  influences  that  appear  to  be  especially  adapted 

*  *  MfidrM  Quart  Joarn.  of  Med.  Sc./  i867»  xi,  p.  37. 

*  Cfi  Thllf  '  Remarqnes,'  p.  39;  Richand,  in  the  'Arch,  de  m^.  nav./  1864^ 
Mnyi  |h  3401  llooiUet,  ib.,  1867,  Dec,  p.  405;  Qimelle,  in  the  « Union  m6d.,** 

iii^t  ii  III  ii<^o* 
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to  weaken  or  destroy  the  power  of  resistance,  are  at  the  same 
time  in  greatest  risk  from  tlie  disease.  The  bearing  of  this 
etiological  factor  on  the  production  of  the  morbid  condition 
is  most  strikingly  brought  out  in  the  prevalence  of  cholera 
among  the  proletariat,  which  has  always  and  everywhere 
supplied  by  far  the  largest  contingent  of  victims ;  it  has  not 
uirfrequently  been  almost  the  only  part  of  the  population  to 
suffer,  and,  as  Melzer  expresses  it/  it  has  been  'Hhe  true 
quarter-master  of  cholera/* 

§  117.  Nature  op  the  Morbid  Poison,  Mode  op  Reproduc- 
tion, AND  Manner  of  Diffusion. 

In  tracing  the  history  of  cholera,  I  have  started  from  the 
assumption,  which  hardly  anyone  nowadays  would  call  in 
question,  that  the  disease  is  indigenous  only  in  certain 
regions  of  India,  and  that  its  diffusion  beyond  those  foci  has 
always  been  associated  with  the  importation  of  the  poison  that 
underlies  the  disease.  This  poison,  however,  is  capable  of 
reproducing  itself  beyond  its  native  habitat,  and  the  steadily 
increasing  area  of  the  disease  has  depended  upon  the  con- 
tinual introduction  of  the  poison  from  country  to  country 
and  from  continent  to  continent.  This  potency  of  the 
cholera  poison,  and  its  power  of  reproducing  itself,  are 
bound  up,  as  the  foregoing  inquiry  shows,  with  certain 
exterior  conditions ;  and  it  is  variations  in  these  that  serve 
to  explain  the  intermissions  in  the  continuity  of  the  disease 
or  its  remissions  and  exacerbations,  or,  in  other  words,  the 
appearance  and  disappearance  of  the  sickness  from  time  to 
time  as  an  epidemic.  But  while  this  reproductive  power  of 
the  poison  is  kept  up  continuously  in  those  regions  where  it, 
is  indigenous,  it  is  sooner  or  later  exhausted  outside  the 
endemic  foci ;  and  a  fresh  outbreak  of  the  disease,  after  it 
had  been  completely  extinguised,  always  presupposes  a  new 
importation  of  the  poison  from  its  native  habitat.  These 
assumptions  and  conclusions  are  strictly  based  upon  the  facts 
which  we  have  unfolded  in  the  preceding  pages.  But  now 
arises  a  series  of  questions  which  are  directed  to  the  nature 
of  the  (supposed)  morbid  poison,  to  the  manner  of  its  repro* 

*  *  IVager  Viertelj.  fur  Heilk.,'  1851,  iii,  p.  133. 
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duction,  and  to  the  media  by  wliich  it  is  carried;  and  to 
answer  those  questions,  oar  experience  hitherto  has  hardly- 
afforded  us  adequate  materials. 

Now  that  the  infectious  character  of  cholera,  and  the  com- 
municability  and  reproduction  of  the  morbid  poison,  have 
been  accepted  as  the  general  belief,  there  can  be  no  longer 
any  doubt  that  this  morbid  poison  must  be  an  organic  one, 
or,  in  other  words,  an  organised  body,  and  that  the  disease 
must  be  reckoned  among  the  zymotic  or  parasitic  processes. 
This  opinion  gained  a  certain  currency  when  the  disease  first 
broke  out  on  European  soil ;  in  fact,  there  were  those  who 
did  not  hesitate  to  set  down  "  the  peculiarly-tinted,  mist-like 
obscurities  in  the  air,''  which  were  observed  at  several  places 
to  precede  an  outbreak  of  the  disease,  as  dense  swarms  of 
lower  organisms — "  cholera-animalcules  " — that  had  been 
carried  from  India  by  the  wind  and  were  the  means  of 
spreading  the  disease  as  a  pandemic.  The  conjecture  sup- 
ported itself  upon  Ehrenberg's  observations  on  the  wide  dis- 
persion of  infusoria  by  the  wind.  Bat  this  charmingly 
simple  view  of  the  matter  was  given  up  after  a  time,  espe- 
cially when  Ehrenberg  himself  examined  with  the  microscope 
the  particles  in  the  air  of  cholera-strickon  houses,  and 
declared  the  hypothesis  to  be  a  piece  of  silliness.  Others, 
again,  such  as  Thomson,^  arrived  at  a  negative  conclusion  after 
very  thorough  chemical  and  microscopical  investigation  of 
the  matters  present  in  the  air  of  cholera  wards.  Still,  the 
theory  of  the  parasitic  nature  of  the  disease  seemed  to  be  one 
that  was  entitled  to  all  respect ;  and  the  investigation, 
changing  its  direction,  has  taken  up  the  more  likely  and  more 
rational  business  of  searching  the  sick  organism  itself,  espe- 
cially the  dejecta,  the  blood,  the  intestine,  &c.,  for  lower 
organisms,  such  as  might  be  brought  into  causal  connexion 
with  the  diseased  process. 

Bohm'  was  the  first  to  institute  inquiries  of  that  kind,  and  to  call 
attention  to  the  presence  of  cryptogamic  bodies,  resembling  the  ferment  - 

^  His  first  invcBtigationB  were  made  in  the  epidemic  of  1849,  ^^^  later  ones 
in  1854 ;  the  results  are  published  in  the  *  Report  of  the  General  Board  of  Health 
on  the  Epidemic  Cholera  of  1848-49,'  London,  1850,  p.  119  (also  in  '  Med.-Chir. 
Trans./  1850,  xxxiii,  p.  67),  and  in  the  *  LanoeV  1856,  Jan.,  p.  63. 

'  'Die  Kranke  Darmschldmhant  in  der  asiatischen  Cholera,'  Berlin,  1838, 
p.  Bf. 
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fungi,  among  tbc  dejecta  and  in  tbe  intestine.  Brittan*  believed  that 
he  had  arrived  at  a  more  definite  result  when,  working  in  conjunction 
with  Swayne  in  the  Bristol  epidemic  of  1849,  he  met  with  small  "  annu- 
lar "  bodies  in  the  dejecta  of  cholera  patients ;  these  he  always  missed  in 
the  dg'ecta  of  healthy  persons  or  of  those  suffering  from  other  diseases, 
but  he  found  them,  as  he  thought,  in  the  air  of  cholera  wards.  Bennett' 
confirmed  these  statements,  in  part  at  least,  in  his  investigations  at 
Edinburgh  the  same  year.  About  the  same  time,  Pouchet'  also  had 
found  lower  organisms  in  the  excreta  of  cholera  patients,  which  he 
described  as  vibrios  belonging  to  the  species  Vibrio  rugula ;  Davaine, 
again,  designated  the  living  organisms  found  by  him  in  the  dejecta  ot 
cholei*a  as  belonging  to  the  genus  '*  Gercomonas ;"  while  Pacini^  de- 
scribed, as  a  discovery  of  his  own  made  in  1854  and  1856,  small  granular 
bodies  composed  of  round  cells  and  resembling  the  Bacteriv/m  iermo  of 
Dujardin.  Then  followed  the  observations  of  Ercolani,^  who  did  not 
profess  to  decide  whether  the  vegetable  formations  that  he  had  found 
in  the  excreta  were  the  actual  morbid  poison  or  merely  the  carriers  of 
the  same.  Next  came  the  investigation  of  McCarthy  and  Dove,^  who  found 
in  the  fresh  dejecta  large  masses  of  cellular  elements,  embedded  in 
fiakcs  of  mucus  and  endowed  with  active  powers  of  movement.  Much 
interest  was  excited  by  the  result  of  the  inquiries  which  three  German 
investigators,  Kloby^Thom^,^  and  Hallier,'  had  instituted  in  the  epidemic 
of  1 866  on  the  formed  elements  contained  in  cholera  stools ;  besides 
vai'ious  cells  of  fungi,  the  Bacterium  iermo  demonstrated  by  Pacini  (the 
Zoogala  termo  pf  Gohn)  was  found  to  be  present  in  large  numbers. 
Hallier  in  particular  believed  that  his  micrococcus-doctrine  was  the  final 
solution  of  the  question  concerning  the  parasitic  nature  of  the  cholera 
poison.  However,  further  inquiries  in  this  field,  and  the  criticism  of 
competent  judges,  soon  proved  how  little  any  definite  conclusion  as  to 
the  nature  of  the  cholera  poison  was  justified  by  the  facts  ascertained 
up  to  that  time.  The  doctrine  of  Hallier  received  a  complete  refutation 
at  the  hands  of  De  Bary*®  and  Fr.  Cohn."  Virchow  published  a  case  of 
arsenical  poisoning  in  which  the  microscopic  examination  of  the  con- 
tents of  the  intestine  showed  "  innumerable  masses  of  the  most  minute 
bacteridia  and  vibrios  corresponding  in  every  particular  to  the  cholera- 

^  <  Lond.  Med.  Gaz.,'  1849,  Sept. 

-  *  Monthly  Journ.  of  Med.  Sc.,*  1849,  Nov.,  p.  1235. 

3  '  Gaz.  mdd.  de  Paris,*  1849,  P-  3*7. 

**  'Observaz.  mikrosk.  e  Dedaz.pathol.8ul  Cholera  Asiatica,'  Firenze,  1854; 
and  '  Delia  Natiu^  del  Cholera  Asiatica,'  Firenze,  1866. 

*  '  Annali  univ.  di  Med.,'  1866,  vol.  195,  p.  375. 

^  *  Lond.  Hosp.  Reports,*  1866,  iii,  p.  44/5. 

7  '  Pathol.-anat.  Studien  iiberdas  Wesen  des  Cholera-Processes,  Leipzig,  1867. 

^  In  « Virchow's  Archiv,'  1867,  vol.  38,  p.  221. 

^  *  Das  Cholera-Contagium,*  Leipzig,  1867;  see  also  'Centralbl.  f.  d.  med. 
Wissensfch.,*  1867,  No.  30. 

I**  In  the  *  Jahresbericht '  of  Virchow  and  Hirsch,  1867,  ii,  pp.  240—252. 

^^  'Bericht  der  Schlesischeu  Gesellschaft,*  1868,  pp.  19  and  52. 
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fungi  deaeribod  by  Klob  and  othors.'"  in  perfectly  fresh  cliolera  dej< 
tions,  Dc  Buj^liad  met  with  Iiact<?ria  and  allied  forms  only  in  very 
nnmbers,  wliilc  they  had  multiplied  enormously  after  the  material  bad 
stood  for  a  day  or  two  in  cIOBed  veaselH  ;  and,  on  the  other  hand,  he 
bad  found  the  eamo  objects  moderately  abundant  in  the  d^ecta  of  a 
patient  Buffering  from  simple  diarrhcen,.  A  like  sogatiTc  result  was 
arrived  at  by  Kyber.'  Nor  have  the  investi Rations  instituted  by  Lewiw 
and  Gunningbam  in  India  led  to  a  definite  conclnsioa  on  the  question ; 
the  bacteria  and  vibrios  tincluding  Hallier's  micrococci)  that  were  found 
in  larger  or  smaller  qoantitiea  in  the  excreta  of  cholera  patients  differed 
in  no  respect  from  those  occurring  in  other  putrefied  fluids ;  and,  in  the 
caltivation -experiments  made  with  them,  not  only  did  the  epetufio 
"  cholera-fungus  "  of  Hallier  remain  altogether  absent,  but  only  those 
forms  of  fungi  were  found,  which  developed  on  putrefying  organic 
Bubatances  at  large,  in  the  same  place  and  at  the  same  time.  Uoreover, 
controlling  observations  with  the  intestinal  discharges  of  indiTtdaalft 
not  suffering  from  cholera  revealed  the  presence  of  the  same  objects  as 
in  the  cholera  dejecta.  Indeed,  bacteria  and  the  leptotbrix  ctuuns  of 
Hallier  often  occurred  in  them  in  even  larger  quantities  than  in  the 
dqectiona  of  cholera;  while  the  caltivation-experimcnta  gave  the 
result  in  the  one  case  as  in  the  other. 

Bat  although  the  inquiries  designed  to  prove  the  parasitai 
nature  of  the  cholera  poison  have  been  hitherto  unfmitfol  in 
results,  wo  ought  by  no  menviB  to  consider  the  question  as 
settled  in  tho  negative  sense.  We  cannot  lint  admit  that 
the  theory  of  the  production  of  the  disoaso,  founded  upon  that 
assumption,  adapts  itsolf  to  the  facts  with  less  constraint  than 
any  other,  that  no  fact  in  the  history  of  cholera  goes  against 
it  absolutely,  and  that  it  finds  support  in  many  remarkable 
analogies.  It  ought  therefore  to  be  maintiuncd,  and  made 
the  subject  of  continued  exact  inquiry,  until  such  time  as  it  ia 
either  established  by  proof  or  sho^vn  to  be  alisolutely  unten- 
able. 


isitad^H 


5  ii8. 


EXPBEIMBBTS  TO  CoHMUNICATE  ChOLEEA  T 

Cbiticish  of  thb  Sahi. 


AmuALS.  I 


A  second  series  of  experimental  inquiries  upon  the  c 
lera  poison  took  the  direction  of  showing  that  it  resided  i 
tho   bl^od    and  in   the  secretions  and   excretions   of    chole 
patients,  especially  in  tho  dejecta ;   and  of  proving  the  OOIU 

'  'Virchow'a  Afthiv,'  1869,  vol  47,  p.  514. 

■  Id  tbo  ■  I>orpBt«r  med.  Zdtfebilft,'  iBjj,  iii,  p.  74. 
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municability  of  the  disease  by  the  device  of  infecting  animcUs 
experimentally. 

When  the  disease  first  appeared  on  European  soil,  the 
view  gained  currency  that  the  poison,  having  penetrated 
into  the  organism,  multiplied  therein  in  the  course  of  the 
disease-process,  and  was  eliminated  with  the  dejecta  of  the 
-sick  j  and,  consequently,  that  the  spread  of  the  disease  was 
closely  connected  with  the  implied  conveyance  of  the  poison 
from  person  to  person.^ 

Thus  Hildebrand,'  among  others,  pnbliBlied  a  paper  in  which  he  said 
that  "dogs,  cats,  and  poultry  which  had  consumed  the  dejecta  of 
cholera  patients  had  died  under  symptoms  like  those  of  cholera,  while 
others  had  swallowed  the  same  material  without  any  ill  effect ;"  and 
he  adds  that  '*  these  observations,  whether  obtained  by  pure  chance,  or 
Jrom  experiments  purposely  made  (some  physicians  flattering  themselyes 
that  they  could  thereby  settle  the  dispute  about  contagiousness),  leave  a 
Tery  conflicting  impression."  Experiments  to  infect  animals  by  inoculat- 
ing with  the  blood  of  cholera  patients  were  first  made  by  Namias,*  who 
thought  that  he  had  succeeded ;  while  Noyati^  and  Semmola,^  experi- 
menting in  the  same  way,  came  to  a  negative  conlusion.  Magendie,' 
also,  who  had  iiyected  the  blood  of  a  cholera  patient  into  the  veins  of  a 
dog,  declared  that  the  animal  sickened  with  symptoms  like  those 
of  cholera.  That  kind  of  infection-experiment  began  to  be  made 
on  a  larger  scale  about  1854.  The  form  of  the  experiment  was 
mostly  shaped  on  the  assumption  that  the  morbid  poison  resided 
essentially  in  the  dejecta  of  the  sick;  the  dejecta  were  introduced 
into  the  experiment-animals  (monkeys,  pigs,  dogs,  rabbits,  mice, 
pigeons,  and  even  frogs)  partly  with  their  food,  partly  in  enemata,  or 
by  iiyections  into  the  trachea,  or  by  subcutaneous  ii^ections.  The 
experiments  made  upon  white  mice  by  Thiersch,'  with  minimal  doses  of 
the  dejecta,  excited  a  good  deal  of  interest;  they  were  received  as 
highly  satisfactory,  and  they  at  the  same  time  gave  colour  to  the 
belief  that  the  discharges  of  cholera  patients  were  more  certain  to 
induce  choleraic  sickness  and  the  death  of  the  animal,  if  they  had  been 

^  Pellarin  has  repeatedly  claimed  for  himself  the  priority  of  the  doctrine 
that  the  disease  is  communicated  through  dejecta  containing  the  morhid  poison. 
This  contention,  however,  is  based,  as  we  shall  see,  upon  an  error. 

*  <  Oest.  med.  Jahrb.,'  1838-39,  n.  s.,  xvii,  p.  446. 
'  '  Annali  univ.  di  Med.,'  1836,  Ixxix,  p.  167. 

*  *  Qiomale  per  servire  ai  progr.  della  Pathol.,'  1836,  v,  p.  373,  vi,  p.  207. 
'-*  *  Annali  univ.  di  Med.,'  1838,  Ixxxiv,  p.  150. 

*  *  Vorlesungen  iiber  epid.  Cholera.'     From  the  French.     Berlin,  1839,  P-  80. 

*  *  Inf ections-vcrsuche  an  Thieren  mit  dem  Inholte  des  Cholera-darms,'  Munich, 
1856.  In  nbstmet  in  the  '  Hauptbericht  iiber  die  Cholera-Epidemie  dcs  Jahres 
1854  iu  Bayern,*  Munich,  1857,  p.  560. 
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permitted  to  undergo  a  modeiiite  degree  of  decomposition, 
wliich  tbG7  woald  be  faarmleBB.    SimultaneooElj,  Llndsa;'  mode  ei 

ments  on  dogs,  in  some  of  which  ho  injected  the  hlctod  of  r1 
patients  under  the  skin,  and  in  others  introdnced  large  quantities 
dejecta  into  the  bodj.  The  consequences  were  negative,  but,  on  the 
band,  Bjmptuma  like  tboae  of  cholera  appeared  in  some  of  his  animaln 
when  ho  exposed  them  to  exhalations  from  the  stools  or  vomit,  and  fivtm 
linen  that  had  been  satorated  with  the  perepiration  of  the  sick.  Bnttloii 
Sanderson'  repeated  the  experiraenta  of  Thiersch,  and  was  able  to 
firm  his  results;  also  Grocq,' Legros  and  Gujon,*  Lejden,' and  moi 
lately  PopoiF,'  have  experimented  with  success. 

But  there  have  to  be  set  against  these  positive  achievements,  a 
larger  number  of  experimental  reaearcbes  that  have  failed.  Schmidt.^ 
in  1S50,  practised  injections  into  the  veins  with  the  blood  of  cholera 
patients,  and  introdnced  the  discharges  into  the  ttnimal's  body,  hut  be 
arrived  at  a  concluaion  in  the  abaolute  negative,  Mejet*  was  a  little 
more  fortnnute,  but  the  result  of  his  experimentation  was  aSter  ktt 
only  a  doubtful  one.  Quite  without  result,  again,  were  the  researches  of 
Guttmann  and  B^inski,'  of  Bartolow,'"  of  Woodman  and  Heokford,"  of 
Stockvis,"  Snellen  and  Miiller,"of  Pattcraon,"of  Lewis,"  and  of  Rankei*! 
the  latter  experimented  exactly  after  the  method  of  Thiersch,  and  as  b« 
obtained  anegativc  result  he  was  able  to  repel  Thiersch's  charge"  agtuaBt, 
Stockvis,  the  latter  having  atigmatised  the  experiments  as  fallacions 
although  he  had  not  followed  his  (Thiersch's)  method.  We  find  a  true 
reflcxofthesecontradietory  results  ofthe  experiments  on  infection  in  the 
paper  by  Hogges,'"  who  experimented  on  dogs,  rabbits,  and  goinea-pigs, 
and  who  obtained,  nnder  the  moat  various  ways  of  introdnoing  the 
substance,  appearances  of  an  inflammatory  dieorder  of  the  mucous  mem- 
brane of  the  stomach  and  intestines,  a  certain  number  of  the  eiperi- 

'  '  Ellin.  Med.  and  Surg.  Joam.,'  1854.  April,  p.  i^i;,  Oct.,  p.  (130. 

*  'Lnncct,'  1S67,  Oct.,  p.  488,  and  p.  530. 

■  '  Bull,  de  I'Acnd.  ds  Kid.  ds  Belgique,'  iSfifi,  p.  916. 

*  '  Jnnm.  dc  VAtiat  et  do  In  Pbjalol.,'  1866,  p.  584. 

'  In  Wiewiorowskj, '  Dtsacr.  <1b  Chnlera  Asintici,  4c.,'  KSnigsbcrg,  1866, 

'  '  Deri.  klin.  WochonBchr.,'  1871,  No,  33. 

'  '  Characleristik  der  epid.  Cholera,'  Lapzig,  iSjo,  p.  jg. 

'  'VinAow's  Archiy.,'  185a,  iv,  p.  19, 

*  '  Ccntralbl.  fur  d.  mcd.  WLbb,,'  1866,  No.  44,  and  '  Bcrl,  klin.  Wetli,,' 
No.  8. 

'"  'Cineiniiftti  Lancot  snd  Ob>.,'  1866,  ii,  p.  651. 

"  '  London  Hoap.  Rep.,'  1866,  iii,  p.  477. 

"  'Tijdscbr.  voof  Gpnerak,'  1866,  ii.  p.  ^84. 

"  'Noderl.  Arcb.  vnor  Natnur-en  Ocnceak,"  iSO;,  Iii,  p.  si- 

"  'MwL  Timeaand  Oni.'  i8jj, April,  p.  471. 

"  '  Indian  AnnnU  of  Med.  Sc.,'  187J,  Jnn.,  p.  443. 

"  '  Uayr,  med.  Intelligen^bl.,'  1874.  No.  ij. 

"  ■  Zeitsclr.  fflr  Biologie,'  1867,  iii,  p.  1,1;, 

"  '  Ccntnlbl.  f.  d.  med.  Wiaa.,'  1B73,  No.  50,  51. 
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ment-animals  dying  of  it.  I  am  unable,  for  mj  own  part,  to  infer 
from  these  data  that  we  have  here  really  to  do  with  a  choleraic  disease 
in  animals.  How  little  satisfied  M.  Hogges  himself  was  with  the 
results  that  he  obtained,  appears  from  his  own  words  :^  "  After  having 
endeavoured  to  get  some  closer  insight  into  the  action  of  choleraic  dis- 
charges by  the  aid  of  experiments  designed  from  various  points  of  view» 
I  must  confess  that  the  question  seems  to  me  not  less  confused  than 
it  did  before  the  experiments  were  begun." 

It  is  perfectly  clear  that  nothing  has  been  gained  by 
these  experiments  towards  deciding  the  qnestion  whether 
cholera  is  communicable^  and  still  less  for  deciding  the 
question  whether  the  cholera  poison  resides  in  the  dejecta  of 
the  sick.  The  experiment-animals  were  subjected  to  un- 
usual conditions  of  living ;  they  were  not  rarely  exposed  to 
tortures ;  blood-serum  and  bowel-discharges  were  poured 
through  them  by  the  ounce.  It  is  not  so  remarkable  that  a 
few  of  tliem  sickened^  as  that  the  greater  part  of  them  did 
not  perish.  The  sick  animals  showed  signs  of  an  affection 
of  the  stomach  and  intestine  ;  but  neither  from  the  aggregate 
symptoms  nor  from  the  anatomical  condition  does  it  follow 
with  certainty  that  this  affection  actually  corresponded  to  the 
process  of  cholera  in  man.  On  the  other  hand  the  negative 
results,  in  my  opinion,  are  not  decisive  for  the  solution  of  the 
problem  proposed,  inasmuch  as  it  is  still  unsettled  whether 
those  classes  of  the  animal  kingdom  from  which  the  experi- 
ment-animals were  selected,  possess  any  susceptibility  to  the 
cholera  poison  at  all.  On  that  point  evidence  is  entirely 
wanting ;  and  the  want  of  it  can  hardly  be  made  up  for  by 
the  observations  that  have  been  published  upon  (assumed) 
choleraic  sickness  among  the  domestic  animals,  poultry,  &c., 
at  the  time  of  an  epidemic  of  cholera,  inasmuch  as  these 
are  completely  unreliable.  Moreover,  in  so  far  as  the 
researches  seek  to  prove  the  general  communicability  of 
cholera,  they  have  lost  all  importance;  for  epidemiological 
observations  leave  no  manner  of  doubt  on  the  matter.  A 
special  value  attaches  to  them  only  in  so  far  as  they  are  cal- 
culated to  furnish  evidence  on  particular  points.  These 
questions  are :  whether  the  secretions  and  excretions  of  the 
sick  person,  and  especially  the  alvine  discharges,  are  the 
vehicle    of  the  morbid  poison ;  whether  the  poison  repro- 

^  'Allg.  Zeitscbr.  f.  Epidemiol.,'  1874,  Ft.  2,  p.  8i. 
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duces  itself  within  the  organism  of  the  sick ;  or  whether  the 
individual  (sick  or  healthy)  is  a  carrier  of  the  cholera  poison 
only  in  so  far  as  it  clings  to  him  externally,  the  reproduction 
taking  place  outside  ;  or,  in  the  words  lately  introduced 
by  Pettenkofer,  whether  cholera  belongs  to  the  endogenous 
or  the  ectogenous  processes  of  communicable  disease. 

We  have  become  so  used  to  the  notion  of  the  cholera 
poison  multiplying  within  the  bodies  of  the  sick,  and  of  the 
choleraic  discharges  in  particular  being  the  carriers  of  the 
same,  that  we  hardly  appreciate  nowadays  how  slight  a 
foundation  there  is  for  that  opinion.  A  certain  number  of 
facts  have  been  brought  together  from  practical  experience 
in  support  of  it :  such  as  the  concentration  of  sickness  in 
places  where  cholera  dejecta  had  been  deposited;  cases  of 
illness  among  persons  who  had  been  employed  in  emptying 
•cesspools  which  had  received  the  evacuations  of  cholera 
patients  ;  house  epidemics  limited  to  such  of  the  inhabitants  of 
a  quarter  as  had  used  one  privy,  or  whose  privies  opened  into 
one  cess-pit;  progress  of  the  epidemic  along  streets  or  quarters 
of  the  town  which  had  one  common  system  of  canalisation. 
But,  of  all  such  facts,  the  greatest  importance  attaches,  in 
my  opinion,  to  an  observation  that  has  been  often  made 
and  verified,  viz.  the  outbreak  of  cholera  in  a  locality 
spared  hitherto,  and  in  fact  situated  at  a  distance  from 
the  centre  of  the  pestilence,  when  linen,  bedding,  or 
•clothes,  soiled  by  the  dejecta  of  cholera  patients,  had  been 
brought  to  it,  the  disease  attacking  just  those  very  persons 
who  had  come  into  direct  contact  with  the  tainted  articles. 
At  the  same  time,  I  should  not  by  any  means  wish  to 
ignore  the  view  that  even  such  facts  may  be  otherwise 
interpreted  in  favour  of  the  ectogenous  production  of  the 
disease. 


§  119.  The  Question  of  Contagiousness. 

However  probable,  then,  the  infective  property  of  the 
cholera-dejecta  may  be,  it  is  not  less  certain  that  their  actual 
disease-producing  potency  is  dependent  on  certain  exterior 
conditions,  on  some  change  that  they  undergo  after  their 
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elimination  from  the  organism^  or  on  the  access  of  some 
factor  extrinsic  to  them.  We  should  not  be  justified^  there- 
fore^ in  reckoning  cholera  among  the  contagious  diseases 
properly  so-called^  that  is  to  say^  among  those  diseases  in 
which  the  morbid  poison,  after  being  eliminated  from  the 
sick  and  conveyed  to  other  individuals,  is  able  forthwith  to 
unfold  its  infective  power.  We  cannot  but  admit,  as  I  have 
already  stated  elsewhere,^  that  even  the  contagious  diseases, 
properly  so-called,  are  to  some  extent  dependent  for  their 
epidemic  development  upon  exterior  influences ;  smallpox 
and  measles  occur  as  epidemics,  both  in  temperate  and  in 
tropical  latitudes,  more  often  and  more  extensively  in  the 
cold  season  than  in  the  hot;  smallpox,  as  well  as  typhus, 
takes  up  its  abode  most  readily  in  those  places  where  the 
noxious  influences  due  to  neglected  hygiene  make  themselves 
most  felt.  But  the  relation  of  those  factors  of  disease  to 
highly  contagious  maladies  of  that  sort  is  clearly  different  in 
kind  from  the  influence  of  atmosphere  and  locality  upon  the 
diffusion  of  cholera.  In  the  one  case  we  appear  to  have  to 
do  with  a  heightening  of  the  potency  of  the  morbid  poison 
by  its  concentration,  or  with  a  multiplication  of  the  points  of 
contact  between  the  poison  and  the  individuals  susceptible  to 
it,  and  possibly  also  with  an  exaltation  of  the  individusJ  predis- 
position. In  the  other  case — ^that  of  cholera — the  exterior 
influences  are  a  conditio  sine  qua  non  for  the  development  of 
the  disease  into  an  epidemic.  A  person  sick  of  typhus, 
smallpox,  or  measles  may  become  under  all  circumstances  a 
centre  whence  disease  may  radiate ;  but  a  cholera  patient,  or 
any  other  object  charged  with  the  cholera  poison,  will  not 
become  a  centre  of  disease  unless  the  above-named  exterior 
conditions  are  present  at  the  same  time.  A  comparison  of 
the  diseases  in  question,  as  epidemics  on  a  large  scale,  would 
bring  out  the  essential  differences  between  the  mode  of 
spreading  of  smallpox,  measles,  and  typhus,  on  the  one  hand, 
and  of  cholera,  on  the  other.  But  those  differences  stand 
out  still  more  prominently  in  smaller  and  more  easily- 
surveyed  areas  of  observation,  as,  for  example,  in  general 
hospitals.     It  is  well  known  how  many  victimg  typhus  has 

1 '  Berlcbte  der  Cholera-Commii^oil  fftr  dap 
1879,  p.  310. 
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often  exacted  among  the  physicians  and  nnrses  in  Iio^iilals 
for  tjphuB,  and  it  is  also  well  known  tliat  there  is  nmdi 
danger  to  the  inmates  of  a  hospital,  or  division  of  a  boqute], 
into  which  tjphns  patients  have  been  admitted.  Bat  Hie 
behayioor  of  cholera  affords  an  almost  complete  contzaai. 
Here  it  is  the  exception  for  the  physicians,  nnrses,  and 
servants  in  cholera  hospitals  to  contract  the  disease  ;  or,  at 
all  events,  cases  of  sickness  are  not  more  common  among 
them  than  among  the  inhabitants  in  general  of  a  locatitj 
subjected  to  the  epidemic.  And  it  is  precisely  this  &ct 
that  has  been  nsed  to  support  the  opinion  which  denies  the 
commnnicability  of  cholera  altogether,  and  includes  it  among 
the  so-called  ^^  miasmatic ''  diseases. 

'^  The  prevailing  facts  and  arguments,''  says  Lyons,  in  a 
report  on  the  cholera  epidemic  of  1872  at  Chittagong/ 
'^  render  the  conclosion  absolate  that  cholera  is  contagions ; 
the  completeness  and  consistency  of  the  evidence  will  satisfy 
even  the  judicial  mind.  There  was,  however,  a  remarkable 
non-correspondence  as  regards  the  quality  of  contagiousneGS 
or  commnnicability  displayed  by  the  disease  outside  and 
inside  the  hospital  to  which  cases  of  cholera  were  removed 
directly  they  were  discovered.  I  am  unable  to  point  out 
any  instance  that  came  under  my  personal  observation  in 
which  the  sick  communicated  the  disease  to  their  attendants 
or  other  persons  in  their  neighbourhood.'' 


§     120.     How    PAR    DiPXNDENT    ON    THE     SoiL — EpiDKXICS    OK 

BoABD  Ship. 

The  theory  of  the  commnnicability  of  cholera  by  way  of 
direct  contagion  is  wanting  in  a  groundwork  of  precisely 
ascertained  facts.  But,  inasmach  as  there  can  be  no  donbt 
of  commnnicability  itself,  we  must  either  assume  that  the 
cholera  patient  eliminates  an  infective  substance,  which,  in 
its  primary  form,  has  no  potency  as  a  cholera  poison,  but 
only  attains  its  specific  infective  power  after  it  has  under- 
gone some  kind  of  change  or  maturation  outside  the  body 

^  *  Indian  Annab  of  IfecL  So./  1873,  Jan.,  p.  425. 
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under  the  infiaence  of  certain  exfcerior  agents ;  or^  there  in 
the  alternative  view  that  the  multiplication  (reproduction)  of 
the  cholera  poison  proceeds  quite  independently  of  the 
cholera  patient  (as  such)^  clinging  to  persons  (healthy  or  sick) 
or  to  other  objects^  getting  carried  by  these  from  place  to 
place^  and  giving  rise  to  an  epidemic  outbreak  wherever  it 
meets  with  conditions  suitable  for  its  reproduction.  Both 
hypotheses,  in  my  opinion,  are  equally  tenable  a  priori ;  but, 
in  so  far  as  I  am  able  to  form  a  judgment  on  the  facts,  the 
first  ought  to  have  the  preference.  The  sort  of  conditions 
necessary  for  the  ripening  of  the  cholera  poison  have  been 
already  adverted  to  by  me  in  speaking  of  the  influence  of 
atmospheric  and  terrestrial  states  upon  the  spread  of  the 
disease.  But  many  points  relating  thereto  are  still  obscure ; 
even  that  question  cannot  be  regarded  as  settled  altogether 
finally. 

A  relatively  high  temperature  is  unquestionably  a  favour- 
ing influence  in  the  production  of  cholera;  but  we  must 
admit  some  very  considerable,  if  not  very  frequent,  excep- 
tions to  that  general  rule  {vide  antea,  p.  460-62).  The 
opinion  which  has  several  times  met  with  some  favour,  that 
exceptions  of  that  kind  are  to  be  explained  by  the  artificial 
heating  of  houses  in  the  winter  time,  appears  to  me  to  go 
against  the  simplest  rules  of  logic;  for,  if  that  be  the  reason, 
we  cannot  help  asking  why  the  disease  has  survived  the 
winter  in  a  few  rare  cases  only,  while  the  artificial  warming 
of  houses  has  gone  on  every  winter. 

But  we  must  hesitate  just  as  much,  in  our  capacity  of  im- 
partial critics,  to  admit  the  absolute  dependence  of  the  patho- 
genesis upon  the  above-mentioned  conditions  of  soil.  Here 
again  we  are  entitled  to  say  that  cholera  AouvisheB  principally 
on  a  soil  that  is  porous  and  rich  in  organic  detritus,  after  a 
partial  drought,  and  under  the  influence  of  a  relatively  high 
temperature ;  and  to  say  that  the  soil  is  so  much  the  less  favor- 
able to  cholera-production  the  farther  removed  it  is  in  physical 
characters  from  this  ideal  of  a  cholerft  soil,  or,  in  other  words, 
the  less  the  amount  of  organic  matters  accumulated  in  it, 
and  the  less  favoured  their  decomposition  by  concurrent 
circumstances.  But,  on  the  other  band.  ^*  'find  &  amoB  of 
facts  which  prove  that  oholem  v 
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ander  other  conditions.  The  mere  fact  of  the  disease 
breaking  oat  as  an  epidemic  in  a  particalar  group  of  houses, 
or  even  in  a  solitary  honse^  or  in  a  single  flat,  while  tho 
whole  neighbourhood  keeps  quite  free/  justifies  a  doubt 
whether  it  ifi  the  soil  underlying  the  building  that  has  con* 
stituted  the  breeding-place  of  the  morbific  agent,  or  whether 
it  may  not  have  been  rather  the  walls,  ceilings,  and  floors  of 
the  rooms  in  question  that  have  taken  the  place  of  the  soil, 
under  certain  circumstances  which  we  cannot  define  par- 
ticularly. May  not  these  have  served  to  take  up  organic 
matters,  admitting  them  in  a  finely  divided  state  into  pores 
and  holes  and  crevices,  where  they  could  undergo  the  same 
processes  of  decomposition  as  in  the  soil,  under  conditions 
otherwise  similar,  and  where  they  would  play  the  same  part 
in  the  production  of  the  disease  ? 

The  epidemic  prevalence  of  cholera  on  hoa/rd  ship,  which  the- 
partisans  of  the  soil-theory  altogether  and  unfairly  ignore, 
affords  evidence  on  this  point  which  seems  to  me  to  be* 
unanswerable.  That  cholera  very  seldom  spreads  to  an 
epidemic,  or  has  a  long  career  as  such  on  boards  vessel  on 
the  high  seas,  is  a  well-established  fact ;  it  passes,  indeed,  as 
an  axiom,  based  on  many  trustworthy  observations,  that 
there  is  no  more  certain  means  of  combating  the  disease, 
when  it  has  appeared  among  the  crew  or  passengers  of  a 
ship  lying  in  an  affected  port,  than  putting  out  to  sea.  In 
the  epidemics  of  1837  and  1849  ^^  Malta,  as  well  as  subse- 
quently in  1854-55  during  the  Crimean  war,*  this  practice 
was  adopted  with  the  English  war-ships  with  the  best  results. 
The  same  was  proved  by  experience  on  a  large  scale  in 
Indian  ports  (Calcutta,  Bombay,  &c.)  ;  the  very  largo  body 
of  observations  which  comes  to  us  from  these  waters  go  to 

1  I  must  expressly  state  that  I  do  not  refer  to  those  instances  in  which  we  have  to 
deal  with  explosive  onthreaks  of  cholera,  onthreaks  in  which  the  whole  of  the 
cases  hare  followed  close  upon  one  another  within  a  short  time,  where  accordingly 
one  must  imagine  a  simultaneous  infection  dae  to  the  introduction  of  a  morbid. 
poiK>n  already  g^wn  ripe  and  potent;  hut  I  refer  to  those  outbreaks  which  are 
protracted  over  a  comparatively  long  period,  and  in  which  the  several  caaos  of 
disease^  occurring  at  intervals  the  one  after  the  other,  stand  in  an  obTioof 
genetio  relation. 

'  See  Burnett,  iu  the  'Med.  Times  and  Oaz./  1855,  Jan.,  p.  53,  and  Babii^ 
'  Aftoc  Med.  Joom.,'  1856,  Aug.,  p.  748. 
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prove  how  seldom  cholera  occurs  at  all  on  board  ship^^  and 
that  in  many  cases^  where  the  disease  continued  for  some 
time  after  the  ship  put  to  sea^  there  was  reason  to  suppose 
that  the  whole  of  the  subsequent  outbreaks  of  sickness  were 
referable  to  a  previous  infection  acquired  while  the  vessel 
was  in  port.  The  immunity  obtained  by  following  that  rule 
is  in  part  due  to  the  removal  of  the  crew  beyond  reach  of 
communication  with  the  infected  port ;  but  it  also  depends 
without  doubt  upon  the  fact  that  the  ship  affords  a  soil  little 
suited  to  the  further  development  of  the  disease.  More 
recent  experiences^  however,  have  furnished  proof  that  this 
immunity  is  not  an  absolute  one,  that  true  epidemics  of 
cholera  on  board  ships  do  in  fact  develop  from  time  to  time. 
In  such  cases  it  stands  to  reason  that  an  importation  of  the 
•cholera  poison  from  an  infected  shore  by  individuals  or 
effects  must  be  always  presupposed ;  but  the  course  of  these 
epidemic  points  to  a  prolonged  infection  by  means  of  succes- 
i^ive  reproductions  and  maturation  of  the  morbid  poison. 

Passing  over  numerous  communications  bearing  on  this 
subject,  in  which  the  course  of  the  disease  is  not  indicated 
in  a  reliable  way,  I  shall  confine  myself  to  giving  a  brief 
account  of  a  few  of  the  more  instructive  epidemics  of  cholera 
on  board  ship. 

On  the  3rd  of  October,  1853,  a  French  three-masted  ship  sailed  from 
Havre  for  New  York  with  560  passengers  and  35  of  a  crew ;  some  of 
the  passengers  had  come  to  Havre  from  Rotterdam,  where  the  cholera 
was  then  raging.  On  the  i  ith  of  October,  one  of  the  children  sickened 
nnd  soon  died,  on  the  12th  a  sailor  fell  ill  and  died,  then  followed  fifteen 
deaths  from  the  lath  to  the  22nd  October,  and  six  deaths  from  the  23rd 
October  to  the  ist  November ;  so  that,  out  of  nearly  580  persons,  twenty- 
two  died  of  the  disease,  and  at  least  10  per  cent,  sickened.  The  outbreak 
lasted  three  weeks ;  and,  among  those  that  sickened  or  died,  there  were 
not  only  such  as  had  come  from  Rotterdam  to  Havre,  but  also  other 
passengers,  and,  as  we  have  seen,  at  least  one  member  of  the  crew.' 

On  board  the  steamship  Leibnitz,  which  sailed  from  Hamburg  for 
New  York  on  the  12th  of  November,  1867,  cases  of  sickness  and  death 
from  cholera  occurred  first  among  emigrants  from  Mecklenburg,  who 
had  most  probably  introduced  the  disease  into  the  vessel ;  but  numerous 

'  See  Petienkofer,  in  the  '  Zeitschrifb  fiir  Biologie,'  1872,  viii,  p.  8;  Waring, 
in  the  'Med.  limes  and  Gaz.,'  1867,  ^^J*  P-  480;  Macpherson, '  Cholera  in  its 

^mb«  med.  Correspondenzblatt,'  No.  5,  p.  37. 
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of  illneas  and  deith  oocnrred  afterwaida  among  the  other; 
gen,  wo  thai  up  to  the  end  of  December,  or  within  a  space  of  sd 
145  caaes,  with  105  deaths,  had  been  obeerred,  JnclndiTig  onlj  one  of  the 


On  the  28th  of  ICarch,  1866,  ihe  steamship  EngUmd  left  JAwerpoot 
for  New  York  with  37  cabin  pasaengers,  1059  'tween-deck  pftssengers, 
and  80  to  xoo  of  a  crew,  in  all  some  1200  souls.  Part  of  the  'tween-deck 
paascngera  had  come  to  LdreriKK^l  from|  Rotterdam,  and  these  were 
probablj  the  source  of  ihe  disease.  The  first  cases  occurred  on  the  2nd 
oi  April,  and  hj  the  9th  of  that  month,  when  the  yessel  had  reached 
the  latitude  of  Halifax,  150  persons  had  been  put  on  the  sick  Uat,  of 
whom  46  had  died.  At  HaJifaT,  the  sick  from  the  England  were  trmns- 
ferred  to  a  hospital  ship,  and  the  healthy  put  into  quarantane ;  and 
among  the  latter,  during  the  next  two  days  (loth  and  nth  April)  100 
new  cases  of  sickness  occurred  with  40  deaths.  It  was  not  until  the 
joth  of  April  that  the  disease  disappeared  completely.  Of  the  1059 
steerage  passengers,  500  to  600  in  all  must  have  been  seized,  and  of 
^iiese  280  to  300  died ;  the  cabin  passengers  escaped  altogether,  and 
among  the  crew  six  deaths  occurred.  As  the  ship  bore  up  for  Halifax, 
she  was  hailed  by  a  pilot  who  was  cruising  in  a  boat  with  two  other 
men ;  he  agreed  to  bring  the  ship  into  the  quarantine  harbour  at  HaIl&x, 
and,  having  learned  that  there  was  a  fatal  form  of  disease  on  board,  he 
laid  his  boat  close  alongside,  sent  up  his  papers  to  the  captain  in  a 
basket  that  had  been  lowered  from  the  ship,  and  was  then  taken  in  tow. 
Haring  brought  the  ship  up  to  the  quarantine  harbour,  without  haying 
boarded  her,  he  rowed  ashore  with  his  two  comrades.  On  the  night  of 
the  loth-iith  April,  or  two  days  after  he  had  come  thus  remotely  into 
contact  with  the  England,  he  was  taken  ill  of  cholera,  and  three  days 
afterwards  cholera  broke  out  in  his  family.  Almost  at  the  same  time, 
one  of  his  two  companions  sickened,  and  gave  the  disease  to  his  three 
children.  It  stands  to  reason  that  this  must  have  been  an  infection 
proceeding  from  the  ship,  inasmuch  as  at  that  time  (April,  1 866}  the 
whole  Western  Hemisphere  was,  and  had  been  for  ycars,^  quite  free  from 
cholera. 

On  the  13th  of  October,  1855,  the  emigrant  ship  Franzisca  sailed  from 
Hamburg  for  Bio  Janeiro  with  220  'tween-deck  passengers,  13  officers 
and  cabin  passengers,  and  16  of  a  crew.  On  the  23rd  of  October,  or  ten 
days  from  the  sailing  of  the  ship,  a  case  of  cholera,  ending  fatally, 
occurred  in  a  man  twenty-seven  years  old ;  a  second  case  followed  on 
the  8  th  of  November,  the  ship  being  then  in  the  latitude  of  Madeira ;  and 
now  there  developed  an  epidemic  which  lasted  until  the  ship  arrived  in 
the  harbour  of  Bio  on  the  12th  of  December,  or  over  a  period  of  nearly 
six  weeks,  although  there  were  only  sixteen  deaths.  Among  the  cabin 
passengers,  officers,  and  crew,  not  a  single  case  of  sickness  occurred.' 

On  the  loth  of  October,  1871,  four  days  after  the  last  case  of  cholera. 

'  liiirruw,  in  •  Army  Med.  Koports,  1864,*  London,  1866,  p.  363. 
•  Kupfur,  III  *  Vlortt'lj.  fiir  gcrichtl.  Med./  1873,  Jan.,  p.  85. 
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in  Stettin,  the  steamship  Franklin  sailed  thence  for  New  York  with 
486  'tween«deck  passengers  and  55  cabin  passengers  and  ship's  company ; 
at  Copenhagen  and  Ohristianstad  she  took  on  board  129  passengers 
more,  and  12  more  of  a  crew.  The  cargo  consisted  of  merchandise,  and 
nineteen  bales  of  rags  packed  in  canvas,  to  which  no  one  had  access. 
The  first  cases  of  cholera  occurred  in  children,  of  whom  9,  from  one  to  five 
years  of  age,  died  between  the  i8th  of  October  (or  the  tenth  day  out)  and 
the  28th.  On  the  28th  the  first  case  of  sickness  and  death  occurred  among 
the  adults,  and  now  the  cases  came  in  such  rapid  succession  that  by  the 
6th  of  November,  when  the  vessel  arrived  at  the  quarantine  harbour  of 
Halifax,  42  individuals  (36  G^mans  and  6  Danes)  had  died.^  On  the  6th 
and  7th  of  the  month,  two  shore  labourers  went  on  board  the  vessel,  the 
one  to  take  in  water  and  the  other  to  trim  coals  in  the  bunkers ;  they  both 
took  cholera  at  the  same  time,  a  few  days  after,  and  from  the  one  who 
had  trimmed  the  coals  the  disease  spread  in  the  first  instance  to  his 
family,  and  then  in  widening  circles  through  the  village  where  ho 
resided  (Chezet  Cook).  "  The  men  Melvin  and  Lepiere,"  we  read  in  the 
account  by  Lloyd,'  "  employed  at  the  same  time  in  coaling  and  water- 
ing, were  exposed  for  some  hours  to  the  poisoned  air  on  board  of,  or 
escaping  from,  a  ship  in  which  some  40  deaths  had  occurred  during  the 
previous  fortnight,  and  both  took  ill  the  same  day,  one  case  proving 
fatal  in  twelve  hours,  and  the  other  communicating  the  disease  to 
members  of  his  family ;  all  which  fJE^ts,  it  must  be  admitted,  clearly 
prove  the  propagation  of  the  disease  by  infection." 

It  is  clear  that  in  these  and  other  epidemics  of  cholera  on 
board  ship/  we  must  admit  a  continuous  series  of  infections^ 
unless  we  resort  to  the  incredible  assumption  of  a  four  or  five 
weeks'  incubation-period  for  the  disease^  with  the  object  of 
proving  that  all  those  cases  of  sickness  are  referable  to  an 
infection  acquired  on  shore  before  sailings — an  assumption 
which  the  outbreaks  among  pilots  and  shore-labourers  at 
Halifax  in  1865  and  1871  render  inadmissible. 

The  epidemics  of  cholera  on  board  ship  are  in  other 
respects  exactly  like  epidemics  in  a  housOj  where  we  have 
also  a  series  of  cases  of  infection  connected  one  with  another. 
As  in  those  house-epidemics^  the  disease  on  board  ship  is 
for  the  most  part  associated  with  some  particular  deck  or 

*  Goeden,  in  the  *  Berl.  klin.  Wochenschrifb.,'  1872,  No.  SS' 

^  'Lancet,'  1873,  Feb.,  p.  326  (giving  also  notes  on  the  events  in  Halifax 

itself). 
'  In  regard  to  other  similar  epidemics  of  cholera  on  board  ship  I  refer,  the 

reader  to  the  intereetmg  paper  of  Lawson  ('Med.  Times  and  Gaz./  187 1,  Aug., 

p.  i^al.  «bt«>'b  «iMi«idai^  among  other  cases,  a  detailed  account  of  the  often- 

oa  i  board  the  Senoton. 
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section  of  the  vessel^  and^  further^  it  has  always  been  those 
of  the  passengers  most  unfavorably  situated^  or  the'tween-deek 
passengers^  that  have  suffered  most  extensively  and  most 
severely,  if  not  even  exclusively. 


§  121.  Diffusion  by  Hdkan  Intsrcoubse.     Bsligious 

Festivals  of  the  Hindoos. 

Even  those  who  deny  communicability  altogether  will 
hardly  question  that  the  diffusion  of  cholera,  both  within  its 
native  habitat  and  beyond  these  boundaries,  is  associated  with 
human  intercourse  ;^  and  this  conviction  cannot  be  overborne 
either  by  the  fact  that  the  rauge  of  the  disease  has  by  no 
means  kept  pace  always  and  everywhere  with  the  facilities 
for  intercourse  due  to  improved  roads  and  vehicles,  op  by 
the  fact  that  the  epidemic  does  not  always  follow  the  great 
commercial  highways,  nor  even  always  move  forward  steadily 
along  the  line  which  it  has  struck  out,  but  advances  by 
leaps,  breaking  off  suddenly,  and  as  suddenly  reappearing  at 
points  far  distant.  It  is  not  easy  to  decide  for  each  parti- 
cular case  how  far  this  apparently  capricious  march  of  the 
disease  is  dependent  on  pure  chance,  or  how  far  it  may  be 
determined  by  external  factors, — by  the  conditions  of  atmo- 
sphere or  of  locality.  At  all  events,  the  introduction  of  the 
specific  cause,  the  morbid  poison^  passes  as  the  first  condi* 
tion  for  the  development  of  an  epidemic  of  cholera  at  a 
particular  place,  and  it  is  clear  that  that  introduction  must  in 
some  way  or  other  result  from  communication.  That  it  is 
human  intercourse  which  furnishes  the  media  of  this  comma* 
nication,  is  proved  on  a  large  scale  by  the  observations  on 
the  diffusion  of  the  disease  by  pilgrimages  and  military  cam- 
paigns, both  in  India  and  beyond  it ;  while  there  are  other 
conclusive  proofs  furnished  in  innumerable  instances  from 
the  smaller  circles  of  diffusion. 

^  Balfonr,  a  decided  opponent  of  the  doctrine  of  the  contagiousness  of  cholera, 
says  (in  the  *  Indian  Annab  of  Med.  Sc./  1858,  Jan.,  104)  with  reference  to  the 
epidemie  of  1856  in  Delhi :  "  During  the  epidemic  I  have  seen  nothing  in  any 
way  to  lead  me  to  believe  that  the  disease  was  propagated  in  this  (via.  oon* 
tagious)  manner.  ...  It  is  true  that  the  epidemic  travelled  to  the 
principally  by  our  grand  lines  of  communication.' 


ff 
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Earlier  obsenrers,  suoh  as  Coats,*  Sonty,'  Rogers,*  and  Nash,^  bad 
already  pointed  oat  how  important  a  factor  in  these  visitations  were 
the  sacred  festivals  of  the  Hindoos,  which  bring  together  to  the  shrines 
hundreds  of  thousands  of  persons  from  the  most  remote  regions  of 
the  country.  In  1867  attention  was  generally  attracted  to  the  circum« 
stance,  when  the  disease  broke  out  among  the  pilgrims  collected  at 
Hurdwar  and  was  carried  by  them  for  hundreds  of  miles  in  all  direc« 
tions.  From  the  report  of  Cunningham,*  there  is  reason  to  believe 
that  everywhere  along  the  route  the  first  cases  of  sickness  occurred 
among  pilgrims,  who,  on  the  appearance  of  the  disease  at  Hurdwar, 
had  hastened  to  their  homes  in  wild  flight  and  panic;  the  disease 
followed  in  their  train,  and  spread  over  fifty-one  districts  of  Hindostan, 
in  which  not  a  single  case  of  cholera  had  come  to  observation  pre- 
viously. Further  details  are  given  by  Beatson'  for  Bengal,  and  by 
Monro^  for  the  Sirhind  district.  "  The  moving  mass,''  says  Murray  in  hia 
general  report  for  the  Upper  Provinces,^  "  crowded  the  road  in  a  con- 
tinuous stream  for  nearly  a  week  at  Meerut,  where  I  remained  to  watch 
the  course  of  the  disease.  This  pilgrim  stream  carried  with  it  cholera, 
which  lined  the  road  with  victims,  whose  funeral  pyres  studded  the 
surrounding  fields,  or  whose  bodies  were  thrown  into  the  canal  or 
collected  by  the  police  and  buried.  The  disease  was  communicated  to 
the  neighbouring  towns  and  villages,  and  the  pilgrims  carried  it  with 
them  to  their  homes  over  the  whole  of  Hindostan."  The  incidents  of 
1865,  when  cholera  broke  out  among  the  Mecca  pilgrims,  and  spread 
within  a  few  weeks  in  all  directions  along  the  roads  taken  by  them, 
are  still  fresh  in  the  recollection  of  everyone ;  equally  well  remembered 
are  the  events  of  the  following  year,  which  grew  out  of  the  move- 
ments of  troops  in  the  Austro- German  war,  and  proved  so  disastrous 
to  Bohemia.  "  If  we  weigh  the  fact,"  says  Kaulich,' "  that  not  a  single 
case  of  cholera  occurred  in  Bohemia  before  the  enemy  invaded  it, 
whereas  the  disease  was  already  prevalent  in  several  Prussian  towns 
and  in  the  Prussian  army ;  if  we  have  regard  to  the  circumstance  that 
cholei-a  appeared  in  the  first  instance,  and  often  subsequently,  only  after 
the  native  population  had  come  into  contact  with  Prussian  troops 
suffering  from  cholei'a;  if  we  consider,  farther,  that  the  disease  was 
for  the  most  part  carried  with  great  rapidity  along  the  main  highways 
which  the  invading  army  followed,  that,  through  a  long  stretch  of 

*  In  the  '  Report  of  the  Epid.  Cholera,  &c.,'  Bombay,  18 19,  p.  150. 

'  *  Rapport  sar  le  Cholera  observe  dans  Tlnde  en  1839  et  1830,  &c.,'  Paris,  1833, 
p.  31. 

3  '  Reports  on  Asiatic  Cholera  in  the  Regiments  of  the  Madras  Army  from 
1828  to  1844,'  London,  1848,  p.  236. 

*  *  Indian  Annals  of  Med.  So./  1858,  Jan.,  p.  I30. 

*  *  Fourth  Annual  Report  of  the  Sanitary  Commissioner,  &c.,'  Calcutta,  1868. 
0  'Army  Med.  Reports  for  1866,'  London,  1868,  p.  335. 

7  lb.,  p.  360. 

*  *  Madras  Qoart.  Jonm.  of  Med.  So.,'  1868,  xii,  p.  354. 

'  '  Fkiinr  Tktteyiihnchrift  fiir  pract.  Heilkd.,'  1875,  i,  p.  136. 
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conntry,  the  disease  did  not  go  beyond  the  Fmssian  lines,  and  tliat  the 
districts  which  escaped  the  invasion  were  either  not  attacked  bj 
cholera  at  all,  or  only  long  after,  and  then  to  a  quite  insignificant 
extent ;  if,  finally,  we  bear  in  mind  that  the  fortresses  shut  off  from 
intercourse,  as  well  as  the  country  within  range  of  them,  either 
escaped  the  disease  altogether  or  were  affected  only  after  the  blockade 
was  removed,  we  shall  be  unable  to  come  to  any  other  conclusion  but 
that  cholera  was  brought  into  the  country  with  and  by  the  Prussian 
troops,  and  was  disseminated  through  it  by  them.  We  are  also  obliged 
to  recognise  the  isuct  that  the  march  of  cholera  followed  in  general  the 
main  arteries  of  traffic,  and  that  the  populous  places,  where  lines  of 
aommunications  met,  were  the  centres  from  which  the  disease  was 
scattered  abroad."  Further,  there  have  been  numerous  opportunities 
in  India  of  observing  that  cholera  has  progressed  by  stages  corre- 
sponding to  the  marches  of  troops,  of  which  there  is  an  instance 
given  in  the  quite  recent  (1872)  account  of  Lyons  from  Ghittagong.> 

If  the  ti*ack  by  which  cholera  has  been  imported  and  trans- 
ported, has  not  been  discovered  in  many  cases,  notwithstand- 
ing most  careful  inquiry,  that  is  explained  by  the  difficulty  of 
watching  and  controlling  the  traffic,  and  especially  the  traffic 
in  goods,  which  is  unquestionably  a  more  frequent  means 
of  conveying  the  morbid  poison  than  personal  intercourse. 

Bryden^s  theory  of  the  "  cholera-wave.*' — A  peculiar  theory 
of  the  diffusion  of  cholera  by  the  tvind  has  lately  been  deve- 
loped by  Bryden  in  his  doctrine  of  the  "  cholera-wave."^ 
With  reference  to  cholera  in  India,  Bryden  distinguishes,  as 
we  have  already  seen  (p.  436),  two  zones;  one,  within  which 
the  disease  is  "  earthborne,''  that  is,  endemic,  and  the  other, 
in  which  it  is  "  airborne,''  that  is,  epidemic  only.  The 
diffusion  of  cholera  throughout  its  habitat,  and  beyond  it, 
is,  says  Bryden,  under  the  influence  of  the  monsoon,  and 
therefore  it  always  follows  the  direction  of  that  wind ;  the 
atmospheric  moisture  is  the  proper  carrier  of  the  morbid 
poison,  and  its  geographical  distribution  extends  as  far  as 
the  moist  wind  carries  it,  while  dry  winds  set  a  limit  to  the 
progress  of  this  "  cholera- wave.''  Cholera,  says  Bryden,  is 
never  diffused  by  human  intercourse  alone,  and  tho  progress 
of  the  disease  can  never  be  checked  by  putting  a  stop  to 
that  intercourse.  This  idea — one  may  unhesitatingly  call  it 
a  bold  idea — of  a  '^  cholera- wave  spreading  from  the  Bay  of 

^  '  Indian  AnnaU  of  Med.  Sc.,'  Jan.,  p.  391. 

'  'On  the  Epidemic  Cholera  in  the  Bengal  Presidency,'  Calcatta,  1869. n  *^   ' 
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Bengal  to  the  shores  of  the  Atlantic/'  has  been  pretty  gene- 
rally condemned  at  the  hands  of  Anglo-Indian  physicians. 
Murray^  declares  it  to  be  a  '^  chimera  with  no  more  solid  foun- 
dation than  the  baseless  fabric  of  a  vision/'  De  Benzyl 
shows  it  to  be  absolutely  untenable  for  that  part  of  India  for 
which  it  was  specially  designed^  viz.  for  the  North- West 
Provinces ;  and  Macnamara  rejects  it  after  critically  examin- 
ing it  in  detail.^  Without  doubt^  says  Macnamara^  the 
appearance  of  cholera  in  Western  Hindostan  is  connected 
with  the  monsoon ;  ''  the  south-west  monsoon  would  appear 
to  be  the  indirect  cause  of  the  dissemination  of  cholera  over 
the  country,  in  that  it  brings  with  it  moisture— a  necessary 
element  for  the  development  of  the  disease — but  more  espe- 
cially because  it  is  before  this  wind  that  the  large  fleets  of 
country  boats  move  up  the  Ganges^  conveying  men  and 
goods  from  the  home  of  endemic  cholera  to  be  disseminated 
over  the  Upper  Provinces/'  But,  against  the  notion  that  the 
monsoon,  as  an  air-current,  carries  with  it  the  germs  of 
cholera  from  Bengal  to  the  North- West  Provinces,  there  is 
the  fact  that  the  inhabitants  of  the  mountainous  parts  of 
Upper  Bengal,  who  feel  the  influence  of  that  wind,  have 
hitherto  escaped  the  cholera,  that  the  monsoon  has  never 
blown  the  disease  from  tbe  coast  of  Burmah  or  of  India  to 
the  Andaman  Islands,  and  that  in  1817  and  18 18,  as  well  as 
often  subsequently,  the  disease  has  travelled  against  the 
wind.  It  requires  no  elaborate  proof  to  show  that  this 
monsoon  theory,  or,  in  other  words,  the  notion  that  cholera 
is  spread  by  the  wind,  does  not  at  all  correspond  with  the 
routes  taken  by  the  disease  beyond  India,  over  Central  Asia 
and  Europe,  and  thence  across  the  ocean  to  America ;  nor 
does  it  suit  the  occurrence  of  the  disease  at  perfectly  iso- 
loted  spots.  If,  again,  the  facts  do  not  permit  us  to  ignore 
that  the  poison  must  bo  taken  up  and  suspended  in  the  air 
so  as  to  enter  the  human  organism  with  the  breath,  yet  that 
diffusion  of  the  poison  by  a  current  of  air  (ascending  or 
horizontal)  does  not  hold  good  at  any  rate  for  great  distances. 
This  is  shown   by  the   narrow   limits— often  so    strikingly 

'  Brit.  Med.  Joam./  1874,  Jan.,  p.  73. 
'  '  Report  on  the  Sanit.  Administr.  of  the  Pnnjanb/  Lahore,  1870. 
'  '  History  of  Asiatic  Cholera/  London,  1876,  p.  445. 
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narrow— of  cholera  foci^  ontsido  which  there  is  complete  im- 
munity^— ^by  the  incidence  of  the  disease  upon  one  town,  or 
one  quarter  of  a  town^  one  street^  one  honse^  even  one  room 
in  a  house^  without  any  spreading  even  to  the  immediato 
neighbourhood.  This  range  was  estimated  by  the  Inter* 
national  Sanitary  Conference  at  Constantinople  at  a  maxi- 
mum of  about  loo  metres  (no  yards)^  and  by  TownBend^-* 
much  too  highly^  however — at  one  English  mile* 


§  122.  Dbinkino-Wateb  as  a  Yshicls  of  the  Poisoh. 

Whether  the  reception  of  the  poison  into  the  bodjr  taikes 
place  solely  in  the  way  hero  indicated ;  whether  under  oilier 
circumstances  it  may  not  also  reach  the  organs  of  digeetioii 
with  the  food;  what  share^  among  those  media^  is  taken  by  the 
drinking-water  in  particular ;  and  which  way  of  introdaction 
is  the  more  frequent — these  are  questions  of  great  practical 
importance  which  cannot  be  decided^  in  the  present  state  of 
our  knowledge,  with  the  desired  amount  of  certainty.  As 
they  lie  somewhat  outside  my  theme,  I  must  dismiss  them 
with  the  single  remark  that  in  the  controversy  which  has 
been  carried  on  about  the  significance  of  drinking  waier  as 
the  vehicle  of  the  cholera  paisoii,  the  opposing  views  have 
been  put  forward  in  a  spirit  of  extreme  onesidedness. 
In  particular,  the  choice  that  has  often  been  offered  be- 
tween the  soil  theory  or  drinking-water  theory  rests  upon 
an  erroneous  conception  of  the  question.  Without  denying 
the  importance  of  tho  soil  (or  its  equivalent)  for  mataring 
the  reproduced  morbid  poison,  one  may  very  well  assume 
that  the  poison,  having  acquired  potency  in  the  manner 
indicated,  may  reach  the  atmosphere,  get  deposited  on 
articles  of  food^  or,  under  certain  circumstances,  fall  into 
wells  and  other  receptacles  of  water  used  for  cooking 
purposes.  It  might  thus  reach  the  organism  in  varioos 
ways.  There  are  many  well-known  observations  which  make 
it  probable,  at  least,  that  some  such  connexion  subsists 
between  the  occurrence  of  cholera  and  the  use  of  infected 

^  '  Socond  Report  of  the  Sanitary  Commissioners  for  the  Central  Provinoes,' 
Nagpor,  1870,  p.  165. 
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drinking  water  ;^  but  any  exact  proof  that  this  connexion  is  a 
direct  one  is  not  forthcoming  for  the  present  at  any  rate, 
inasmuch  as  it  is  always  open  to  ns  to  contend  that  the  drinking 
water  may  have  been  fooled  with  excrementitions  matters, 
especially  the  alvine  dejecta,  that  it  does  not  exert  a  specific 
action,  bat  acts  injorionsly  in  a  general  way  through  the 
putrid  matter  that  it  contains,  and  is  calcubited  merely  to 
heighten  the  predisposition  of  the  individual  for  the  specific 
attack  of  sickness.  The  inquiries  that  may  be  directed  in 
the  future  to  this  highly-important  question  should  be  made 
to  follow  a  somewhat  more  rational  plan  than  hitherto. 
They  should  not  be  content  with  determining  the  amount  of 
decomposition-products  of  organic  matter  in  water,  or  with 
detecting  lower  organisms  in  the  suspected  sample ;  but  they 
should  first  of  all  ascertain  what  effect  this  water  exerted 
upon  the  population  in  question  before  the  disease  broke  out 
and  after  it  had  ceased.  With  the  chemical  and  physical 
aids  at  our  disposal  we  have  not  yet  succeeded  in  making 
out  a  specific  {choleraic)  infection*of  water;  and  lE  a  suspected 
water  be  proved  by  chemistry  or  by  the  microscope  to  h& 
impure,  that  does  not  of  itself  justify  us  in  concluding  certainly 
as  to  infection,  any  more  than  the  negative  discovery  pre- 
cludes from  BO  doing.  The  specifically  injurious  action  of  a. 
sample  of  drinking  water  can  only  be  inferred  if  exact  proofs 
are  forthcoming  that  cholera  sickness  has  been  caused  by 
partaking  of  it. 

The  epidemiological  and  pathological  relations  of  cholera 
to  miliary  fever  have  been  discussed  in  treating  of  the  latter 
disease  (§  33). 

^  See  especially  the  following  works :  Snow,  *  On  the  Mode  of  Commnnication 
of  Cholera,'  London,  1855  (Qerman,  hy  Qoedlinhnrg,  1856);  Farr,  in  the 
'  Report  on  the  Cholera  Epidemic  of  1866  in  England/  London,  1868,  pp.  87  ft; 
Ballot,  in  the  'NederL  Tijdschrift  voor  Genesk./  1868,  pt.  ii,  p.  173,  and  in  the 
*  Med.  Times  and  Qaz.,'  1869,  May,  p.  459,  and  Jane,  p.  436;  'Rapport  van  de 
Commissie  tot  Ondenoek  van  Drinkwater  in  Verhand  met  de.  Yerspreiding  van 
Cholera,'  s'Qravenhage,  i868«i869 ;  Fdrster,  *  Die  Verhreitung  der  Cholera  dnrch 
die  Bmnnen,'  BresUia,  1873,  and  in  the  '  Zeitschrift  f&r  Epidemiologic/  1874,  i^ 
p.  81. 


CHAPTER   X. 

PLAGUE. 
(Bubo-Plaouk.) 

§  123.  Ancient,  Medi;eval,  and  Modern  Epidemics  : 

THE  Black  Death. 

The  history  of  the  plague  may  be  followed  into  remote 
antiquity^  and,  with  a  certain  measare  of  certainty,  even  as  isr 
as  the  end  of  the  third  or  the  beginning  of  the  second  cen- 
tury of  the  pre-Christian  era.  In  the  44th  book  of  the 
'  Collectanea '  of  Oribasius/  discovered  by  Cardinal  Mai, 
there  is  a  note,  taken  from  the  writings  of  Rufus,  to  the 
effect  that  the  contemporaries  of  Dionysios^  make  mention 
of  a  certain  disease  as  ^-  pestilentes  bubones  maxime  letales 
et  acuti,  qui  maxime  circa  Libyam  et  -^gyptum  et  Syriam 
observantur."  Rufus  then  gives  a  description  of  this  dis- 
ease according  to  observations  made  of  it  in  Libya  by  two 
physicians,  Dioscorides  and  Poseidonios,  who  lived  in  Alex- 
andria about  the  Christian  era ;  and  the  description  leaves 
no  doubt  as  to  what  it  was.*     There  are  no  other  certain 

>  First  published  in  '  Classic,  anct.  e.  Vaticanis  cod./  t.  iv,  c.  7 ;  af  terwmrds 
commented  on  by  Osann  ('  Do  loco  Ilufi  Ephesii  med.  apnd  Oribasinm  senrato, 
sive  de  peste  libyca  disp./  Qiessen,  1833),  and  by  Bussemaker  ('  Diss,  exhibens 
libnim  xliv  collect,  med.  Oribasii/  Groning,  1835). 

'  This  Dionysios,  with  the  surname  6  KvpToc  (native  of  Cyrta),  or  o  Kvpros  (the 
hunchback),  is  mentioned  by  Hermippus,  in  the  '  Lives  of  Eminent  Men.'  Her- 
mippus  lived  about  the  125th  Olympiad,  t.0.  280 — 277  B.C.,  and  Dionysios  must 
have  been  either  contemporary  with  him  or  before  him  (compare  Darembeig-  in 
PruB, '  Rapport  sur  la  peste,  etc.,'  Paris,  1846,  239). 

*  The  passage,  as  translated  by  Bussemaker  (p.  ss)*  i^ns :  "  Dioscorides  autem 
et  Posidonius  plurima  de  hac  re  enarrant  in  libro  de  peste,  qua)  eorum  satate  in 
Libya  adfuit;  illi  autem  accedore  dixorunt  febrem  acutam,  dolorem,  perturba- 
tionem  totius  corporis  et  delirium  et  bubonum  apparitionem  magnorum  et  do- 
Torom,  qui  in  sappurationem  non  transiebant,  non  solum  in  solitis  lods  vemm  et 
in  poptiiibos  et  cubitiB ;  quamvis  illic  omnino  tales  inflammationes  wm  aoleiit 
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references  to  the  plague  in  the  writings  of  earlier  or 
contemporary  physicians,  or  in  those  of  the  later  period  of 
antiquity/  or  in  the  historical  writings  of  the  chroniclers  of 
that  period.'  It  is  not  until  the  sixth  century  that  we  meet 
with  authentic  descriptions  of  the  bubo-plague,  the  first  epi- 
demiological records  of  it  occurring  in  the  accounts,  given 
by  numerous  writers,*  of  the  severe  pestilence  which  spread 
over  the  whole  Roman  Empire  of  the  Bast  and  West,  and 
even  far  beyond  the  limits  of  the  empire,  in  the  time  of 
Justinian.  According  to  report,  the  pestilence  started  in 
542  A.D.  from  lower  Egypt  (particularly  from  Pelusinm), 
and,  taking  the  direction,  on  the  one  hand,  of  the  North 
Coast  of  Africa,  and,  on  the  other  hand,  of  Palestine  and 
Syria,  it  came  to  Europe  at  a  time  of  profound  disturbance 
and  confusion  in  political  and  social  affairs,  and  overran  it 
in  the  course  of  the  following  year  ''  to  the  ends  of  the 
habitable  world."  This  pandemic  is  estimated  by  con- 
temporary writers  to  have  lasted  fifty  to  sixty  years,  during 
which    the  disease   broke  out    anew  at  many  places,   and 

observari;  fortasse  autem  buboniformis  morbus  Hi'ppocratiB  confltitationem 
dlctam  indicat;  aderit  autem  nonnunquam  et  in  genitalibns  talis  bubo,  uti  et 
ulcus  pestilens  et  f  ebris  quam  pestilentem  dicunt ;  plerumque  epidemica  talia 
sunt,  ita  ut  communia  sint  omnibus  letatibus  et  constitutionibus  in  nonnullis 
onni  temporibus  prodpue  oocurrentiA." 

^  Hippocrates  several  times  ('Aphor.,'  W,  §  55,  ed.  Littr^,  >▼«  521*  ^nd  'Epid./ 
lib.  iii,  §  55,  e.  c  ▼,  108),  mentions  tbe  occurrence  of  buboes  in  severe  febrile 
diseases  (01  tnl  povpStai  irvptrol  wAvrtg  Kasoc,  irX^v  t&v  l^tifiiputv).  It  u  doubt- 
ful, as  Kufus  has  pointed  out  (pide  supra),  whether  the  buboes  of  the  plague  are 
actually  meant  here ;  Littr^  also.  In  his  interesting  exposition  ('  Oeuvr.  d'  Hip- 
pocrate,'  ii,  p.  584),  expresses  himself  with  great  caution  on  the  (point.  These 
cursory  references  of  Hippocrates  are  repeated  in  Aretajus  ('De  causis  acut. 
morb.,'  lib.  ii,  cap.  3,  ed.  Kiihn,  p.  38),  and  in  Qalcn  (<  De  different,  febr.,'  lib.  i, 
cap.  7,  ed.  EUhn,  vii,  296, '  De  method,  mod.  ad  Glauconem,'  lib.  ii,  cap.  2,  e.  c. 
xi,  6,  in  '  Hippocr.  epid.  lib.  ii  Commentat.'  iii,  §  10,  e.  c.  xvii,  A.  4 10, and  'Com- 
ment, in  Hippocr.  Aphor.,'  iv,  §  55,  e.  c.  xvii,  B.  733). 

*  It  is  very  questionable  whether  the  pestilence  of  the  3rd  century  described 
by  Cyprian  and  others,  was  plague;  it  is  clear  that  they  are  treating  of  a 
mixture  of  various  kinds  of  disease,  as  in  the  case  of  the  epidemic  at  Athens 
during  tbe  Peloponesian  war  in  the  description  of  Thucydidos.  It  is  possible  that 
plague  may  have  been  one  of  them,  but  it  is  not  proved. 

3  Procopius,  'De  hello  Pers.,'  ii,  c.  23;  Evagrius,  'Hist.  Eccles.,'  iv,  c.  29; 
Agathias,  *Hist.,*  v,  c.  9 ;  Gregory  of  Tours,  'Hist.  Franc.,*  iv,  c.  5>  31,  vi, 
<^  i4»  33p  ^f  0.  22,  X,  c.  I,  25 ;  Wamefrid,  <  De  gest.  Longobard/  ii,  c.  4 ;  Sigbert, 
'  Chxon.  in  Ber.  Germ,  gest.,'  i,  523. 
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wronght  tlie  most  frightfal  devastation  whereyer  it  appeared. 
In  tlie  words  of  Wamefrid,  it  depopolated  towns,  turned  tlie 
oonntrj  into  a  desert,  and  made  the  habitations  of  men  to 
become  the  hannts  of  wild  beasts.  It  cannot  be  denied 
that  this  pandemic,  Kke  former  ones,  included  seyeral 
diseases,  notablj  smallpox,  which  were  prevaleut  at  tbe 
same  time ;  bat  the  bnbo-plagae  takes  at  an j  rate  a  fore- 
most place  among  them.  Even  if  there  could  be  any  doubt, 
after  the  terms  '*  pestis  inguinaria "  or  "  glandularia," 
used  by  the  chroniclers  to  designate  it,  the  descriptions 
given  by  Procopius,  Evagrins,  and  Agathias  will  enable  us 
to  decipher  the  characters  of  the  plague  without  difficulty, 
although  they  are  certainly  obscured  in  various  ways  by  the 
admixture  of  other  diseases. 

It  is  impossible,  as  we  have  seen,  to  decide  whether  this 
outbreak  of  plague  in  the  second  half  of  the  sixth  century 
was  the  first  ''general  diffusion  of  the  disease  on  European 
sofl,  or  whether  it  had  been  epidemic  there  before,  and  if  so, 
to  what  extent.  What  is  certain  is  that  this  outbreak  gave 
it  a  firm  hold  in  Europe,  and  that  it  kept  its  dominion  there 
for  more  than  a  thousand  years. 

The  history  of  pestilence  in  the  middle  ages  is  full  of 
notices  by  the  chroniclers  of  severe  "  pests ;  "  and  the  con- 
jecture  that  plague  had  figured  prominently  among  these 
pestilences  is  justified  by  a  reference  to  the  history  of 
the  disease  in  the  sixteenth  and  seventeeth  centuries,  and  is 
made  all  the  more  probable  by  the  fact  that  many  of  these 
outbreaks  are  expressly  designated  by  the  authorities  with 
such  names  as  ^^  clades  inguinaria,'*  or  '^  glandularia,"  or 
"  pestis  bubonica."  But  our  knowlege  of  the  facts  relating 
to  the  bubo-plague  in  those  times  goes  no  farther  than  that ; 
the  chroniclers  mostly  confine  themselves  to  giving  the 
date  when  the  pestilence  occurred,  and  the  number  of  the 
victims,  which  they  often  unquestionably  exaggerated. 
Still  less  do  we  learn  anything  from  the  medical  writers  of 
the  middle  ages,  who  thought  they  had  done  their  duty 
when  they  furnished  subtle  speculations  as  to  the  influence  of 
the  stars  or  unusual  appearances  in  the  heavens,  on  the 
origin  of  the  sickness.  Nowhere  in  these  writings,  apart 
from  the  records  that  belong  properly  to  epidemiology^  m 
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there  any  detailed  account  of  the  disease ;  and  the  little  that 
there  is  about  it  goes  to  prove  that  they  held  fast  to  the  old 
notion  of  "  pestis "  or  Xoi/ioc>  thereby  confusing  varioua 
severe  kinds  of  epidemic  disease,  and  that  they  did  not  get 
to  understand  the  specific  nature  of  the  plague.  There  is 
one  only  of  the  epidemics  of  plague  in  the  Middle  Ages  that 
has  arrested  the  attention  of  the  chroniclers,  poets,  and 
physicians  of  those  days ;  and  that  interest  was  awakened  by 
the  enormous  diffusion  that  it  reached  over  the  whole  of  the 
then  known  world,  by  its  victims  reckoned  in  millions,  and 
by  the  shock  to  the  framework  of  society  which  it  brought 
with  it  and  left  behind  it.  This  disastrous  pestilence,  known 
everywhere  under  the  name  of  the  Black  Death,  as  one 
of  the  great  events  in  the  world's  history,  has  fixed  the 
attention  of  writers  in  a  high  degree,  and  has  been  thought 
worthy  to  be  painted  in  minutest  details  and  in  the  most  vivid 
colours.^ 

I  shall  reserve  for  a  subsequent  part  of  this  chapter,  the 
more  particular  discussion  of  the  character  of  this  epidemic 
of  plague,  distinguished  as  it  was  by  a  prominent  affection  of 
the  lungs.  For  the  present  I  shall  give  merely  the  historical 
facts  as  to  the  outbreak  and  progress  of  the  epidemic,  with 
a  glance  at  the  elucidation  which  the  history  has  gained  at 
the  hands  of  Hecker,*  and  more  recently  of  Haeser.' 

The  starting  point  of  the  pestilence  is  placed  by  oontemporary 
writers  with  one  accord  in  Eastern  Asia,*  whence  it  spread  in  a  westerly 

1  The  most  important  references  to  this  pestilence  by  physicians  occur  in  Gnido 
de  Caulinco,  '  Chinirgia  Tract./  ii,  cap.  5  (Lngd.,  1572,  1 13) ;  Chalin  de  Vinarioi 
'Dc  paste  libri  iii '  (Lngd.,  1552),  and  Dionysius  Colle  in  Job.  Colle,  'Medicina 
pract.*  (Pisanri,  1617,  570,  reprinted  in  Haeser,  'Hist,  pnthol.  Untersnehnngen/ 
ii,  525).  Among  the  accounts  in  chronicles,  special  attention  is  due  to  the 
descriptions  of  the  jurist  Qabr.  de  Mussis  (in  '  Haeser's,  Archiv.'  1842,  ii,  26),  and, 
among  poetical  sketches,  to  the  artistically  perfect  account  of  the  events  in 
Boccaccio's  *  Decamerone,'  Giorn.  i,  Introd. 

^  <  Der  schwarze  Tod,  &c.,'  Berlin,  1832.  (Somewhat  amplified  from  later 
sources,  in  my  collected  edition  of  Becker's  '  Schriften  ubcr  die  Volkskrankbeiten 
des  Mittclalters,'  Berlin,  1865,  19.) 

3  In  the  3rd  ed.  of  his  *  Lehrbuch  der  Gcschichte  der  Medicin  und  epidemis- 
chen  Krankheiten,'  Jena,  1875-82,  Bd.  iii,  97. 

^  Most  writers  place  the  original  habitat  of  the  black  death  in  the  mysterious 
country  of  Cathay  (to  which  the  name  of  Chitai,  still  in  use  in  Russia,  corres- 
ponds) or  China.  FracMtori,  to  whose  opinion  I  shall  return  in  the  course  o€ 
the  inqtiiiy,  ^  *'^he  Ganges. 
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direction,  most  probably  by  Tarious  routes,  over  the  conntries  of  i 
Minor  to  the  North  CosAt  of  Africa  and  to  Europe.  There  ia  s 
matton  as  to  the  year  in  whicli  the  epidemic  began,  or  tis  to  tb 
with  which  it  travelled,  ap  to  the  time  of  showing  itself  on  the 
between  Asia  and  Europe.  According  to  Dc  Uuasis,  who  was 
witneea  of  the  Crimean  outbreak,  the  poatileiico  was  prevalent  ; 
1346  in  Sarmatia  (TanMs)  and  Caffa  {now  PeodoBia)  in  the  Crimea,  and 
it  appears  to  have  reached  Arabia  and  Egypt  about  the  Bume  time.  In 
the  beginning  of  1347,  it  was  imported  into  Constantinople,  and  in  thr 
autumn  of  that  year  it  came  from  the  Crimea  by  shipping  to  eeveral 
ports  on  the  Adriatic  and  Mediterranean  coaBta  of  Italy,  as  well  aa  tn 
the  South  of  France  (Marseilles).  From  the  coast  it  spread  in  134^ 
into  the  interior  of  those  countries,  reacbuig  Spain  at  the  same  tim«, 
and  the  Netherlands.  England,  and  the  Scandinavian  kingdoms  a  little 
later.  The  year  after,  it  was  in  Switzerland,  Germany,  Poland,  and 
BuBsia;  so  that,  by  the  end  of  that  year  (1349)  or  the  beginning  of 
the  next,  the  whole  continent  of  Euro^tc  and  most  of  the  islands' 
adjoining  it,  tad  been  overnm  by  the  plague.  There  is  little  known  of 
a  trustworthy  kind  a«  to  the  area  of  diffusion  of  this  epidemic  of  pla^« 
in  extra-European  countries ;  according  to  the  current  saying,  no  p 
of  the  then  known  world  escaped  it.  The  Iobb  of  life  by  the  i 
certainly  unexampled  in  the  Uiatory  of  pestilence.  Althongh  i 
BtatcmentB  of  the  number  of  victims  arc  unreliable,  yet  there  is  iaSn*^ 
mation  as  to  the  mortality  given  for  a  few  email  centres,  which  may  bo 
trusted,  and  may  servo  as  an  approximate  meaanre  of  the  mortality 
in  general.  Hecker  puts  the  whole  number  of  those  who  perished  in 
the  epidemic  in  Europe  at  the  figure — not  too  high — of  twcnty-fivAu 
millionB,  or  abont  ono-fonrth  of  the  then  population  of  our  divisioii  a" 
the  globe. 

It  19  difficult  for  us  to  decide  how  long  the  plague  had 
continued  in  the  characteristic  form  of  tho  Black  Death ;  its 
extinction  in  some  places  followed  after  a  duration  of  a  few 
months,  in  other  placoa  not  until  a  whole  year  or  even 
several  years ;  but  we  can  form  no  safe  opinion  ou  tho  nature 
of  tho  "  pests  "  that  sprang  up  anew  shortly  after,  inasmuch 
BH  nearly  all  that  we  know  of  them  comes  to  us  from  the 
records  of  chroniclers.  This  much,  howovor,  ia  certain,  that 
among  these  p  est!  I  once  s,  the  huho-plague  a^in  took  a 
loading  ptace,^  and  that  even  in  later  epidemics,  the  pheno^j 

■  Prom  Norway  it  wu  imported  into  tlio  FarUe  Itlande,  the  Orkney*,  k 
Shctiaadi.     Iceland,  adcording  tn  Schleiiiicr  (I.  c,  56),  remained  exempt  f 
tlie  BUrk  Death ;  bnt  there  U  no  donbt  that  Gn.'eDland  wns  nsitiid  by  It,  || 
■ume  bUtoriani  uo  inclined  to  duto  tbe  decline  of  culture  iu  Ibiil  vountrr 
this  peBtilunce  (leellmoiii,  'Nordenf  ■jukdoms  hiatoria,'  i,  1,11). 

'  In  tbe  yeare  iste-Si,   1363,   1371-7J.   1379-83.  *ti   liVt-lft 
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mena  distinctive  of  the  Black  Death  occurred  with  so  great 
frequency,  that  the  chroniclers  could  not  help  being  reminded 
of  that  disease. 

The  history  of  pestilence  in  the  fifteenth  century  is  hardly 
less  rich  in  notices  of  '^  epidemics  of  plague  "  than  that  of 
the  fourteenth ;  and  although  that  designation  still  included 
other  severe  forms  of  spreading  sickness,  yet  a  large  pro- 
portion of  the  epidemics  were  undoubtedly  the  bubo- 
plague.^  An  important  subject  of  inquiry  and  discussion 
among  the  physicians  who  had  happened  to  make  closer 
acquaintance  with  the  nosological  character  of  the  disease 
since  the  outbreak  of  the  Black  Death,  was  its  origin  and 
mode  of  spreading,  with  special  reference  to  contagious- 
ness and  to  the  use  of  embargos  and  quarantines  which  had 
come  into  vogue  since  the  Black  Death.  Besides  these  ques- 
tions, they  made  the  type  and  course  of  the  plague  a  subject 
of  close  observation ;  and  therewith  they  took  an  important 
step  towards  a  more  accurate  knowledge  of  the  various  diseases 
of  peoples  and  towards  a  resolution  of  the  great  generic 
term  ^'pest"  into  its  several  elements.  One  of  the  first 
fruits  of  this  improved  diagnosis  shows  itself  about  the  end 
of  the  fifteenth  century,  in  the  recognition,  for  the  first  time 
by  the  professional  world,  of  exanthematic  typhus,  which  had 
certainly  played  a  prominent  part  among  the  ^^  pestilences  of 
antiquity  and  the  Middle  Ages.'^ 

Throughout  the  sixteenth  century,  the  plague  was  a  per- 
manent form  oE  disease  on  the  continent  of  Europe,  and  that 
century  furnishes  us  with  a  considerable  number  of  good 
epidemiological  records  of  it.*     It  seems  as  if  scarcely  a  year 

epidemics  of  plague  in  those  yean  and  in  the  centnrj  following,  see  Corradi, 
'Annali  dalle  epidemie  occorse  in  Italia/  i,  218  ff;  Villalba,  *  Epidcmiologia 
cspanola/  i,  87  ff;  Ilmoni,  1.  c.  i,  185  £f;  Richter,  'Geschichte  der  Medicin  in 
Russland/  i,  227!?. 

*  It  was  especially  widespread  in  Europe  in  1400- 1402  (in  the  latter  year 
for  the  first  time  in  Iceland),  and  later  in  1437-40,  1448-50,  1463,  1482-83,  and 
1493-94.  Between  these  dates  come  nnmerous  epidemics  limited  to  particular 
regions,  or  to  one  or  more  countries. 

'  The  most  numerous  and  best  epidemiological  records  of  the  plague  in  the 
sixteenth  centorr  oome  to  m*  as  wo  might  have  expected,  from  Italy,  which  was 
thenth*'**"  "^V    Among  these  writings,  so  far  as  I  know 

tM  to  be  Massa's  '  Raggionamento  sopra  le 

^  "**,  1556,  the  'De  peate  ,  .  .VCat\\s; 
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passed  without  the  plagae  raising  its  head  and   spreading, 
sometimes  as  an  epidemic  over  smaller  areas^  at  other  times 
in  a  continuous  progress  from  country  to  country  with  the 
character  of  a  pandemic.     Daring  the  first  two-thirds  of  the 
seventeenth  century,  we  still  meet  with  it  over  an  equally 
wide  area  and  equally  often.     But  in  tho  last  thirty  years  of 
that    century,  the  plague    was    observed   to    be    retreating 
gradually  from  the  soil  of  Europe,  and  at  the  beginning  of 
the   eighteenth  century  it  became  still  more  certain  that  s 
turning-point  had  been  reached  in  the  fatality  from  plague 
which  had  hitherto  hung  so  heavily  over  the  populations  of 
Europe.     Only  twice  afterwards  did  the  pestilence  become 
at  all  widely  diffused  in  the  western  and  central  regions  of 
the  Continent.      From  the  middle  of  the  eighteenth  centnry, 
only  the  south-eastern  parts  were  a  permanent  seat  of  the 
disease ;  from    these  it  frequently  made   incursions    north- 
wards, but  it  hardly  ever  got  beyond  the  Balkan  peninsula 
and  the  countries  immediately  adjoining.      Since  the  begin- 
ning of  the  present  century,  it  is  only  in  the  region  last 
mentioned  that  plague  has  been  epidemic  from  time  to  time, 
on  the  last  occasion  in  1841 ;  and,  if  wo  except  the  slight 
epidemic  of  the  winter  of   1878-79  in  tho    Government  of 
Astrakhan,   it  then  vanished  completely    from    the    soil  of 
Europe. 

AmoDg  the  countries  of  Europe  to  be  exempted  earliest  from  the 
visitations  of  plague,  were  the  Scandinavian  kingdoms.    There  was  an 

of  De  Oddis  (Venet.,  1570),  the  'Decern  problemata  do  peate'  of  De  Bonagen- 
tibns  (Venet.,  1556),  and  the  '  De  ori^ne  et  causa  pestis  Patavins  anni  1555/  ^^ 
Landus  (Venet.,  1555) — all  relating  to  the  epidemics  in  Venice  and  Padua  in  1555  ; 
the  account  of  the  epidemics  of  1575  and  1577  in  those  cities  by  Mercnrialis 
('  De  peste  in  universum,  prssertim  vero  de  Vcneta  et  Patavina  pnelectioncs,'  BasiU 
1577)  ;  Massaria's  *  De  fteste  libri  ii,'  relating  to  Vicenza  (Venet.,  1597,  and  in  his 

*  0pp.,*  Lngd.,  1669,  485  ff) ;  and  the  account  by  Ing^assia  for  Palermo,  *  lufor- 
matione  del  pestifero  e  contagioso  morbo  .  .  .  nelanno  15  75-1 576,*  Palermo,  1576. 
Among  the  German  writings  on  the  plague  there  are  three  that  deserve  special 
mention  :  the  small  tnict  of  Vochs,  *  De  pestilcntia  anni  prassentis,  &c.,'  1537,  oa. 
the  epidemic  in  Germany  during  the  first  ten  years  of  the  century ;  Bockers 
<  De  peste  quo)  Hamburg^m  civitatem  a.  1565  adflixit,' Hcnricopoli,  1577;  and 
Rod.  de  Castro's  'Tract,  de  natura  et  causa  pestis,  &c.*  (Ilarab.,  1596),  on  tho 
Hamburg  epidemics  of  1565   and    1596.     Of  French  accounts  I  know  only  the 

*  De  peste  liber*  of  Joubcrt  (Lugd.,  1567),  a  compilation  of  no  great  importance 
relating  to  the  plague  at  Lyons  in  1564;  and  of  Spanish,  the  most  excellent  work 
of  Boccangeliiio,  'De  febribus  morbisque  nialignis  et  pcstilentia  ...  liber" 
(Madriti^  J  004),  on  the  plague  in  Spain  in  1599. 


PLAGUE.  501 

importation  of  it  into  Denmark  and  Sweden  in  the  beginning  of  the 
eighteenth  century ;  but,  apart  fi*om  that,  the  last  epidemic  in  the  one 
country  was  in  1654,^  and  in  the  other  in  1657.^  The  last  considerable 
epidemics  in  Italy  were  in  1656  and  1657 ;'  it  reappeared  once  towards 
the  end  of  the  same  century,  in  1691  at  Oonversano  and  Monopoli 
(Province  of  Ban),  having  been  imported  from  Gattaro,  but  it  did  not 
spread  beyond  those  places.^  England  was  visited  by  the  plague  for  the 
last  time  in  1665 ;'  ^  Ireland,  which  had  never  suffered  very  much  from 
it,  the  last  epidemic  was  in  1650.  After  the  severe  pestilence  of  1664* 
66  in  the  Netherlands  and  Belgium,^  the  disease  has  reappeared  only 
once,  so  far  as  I  know,  at  Bruges  in  1669,  and  then  only  to  a  limited 
extent.^  In  Switzerland  the  last  epidemic  of  plague  was  in  1667-68  at 
BaseP  and  in  a  few  communes  of  the  Canton  Ziirich.*  The  same  years 
saw  also  the  last  outbi^eak  in  Franee,^^  (not  counting  the  appearance  of 
the  plague  in  Provence  in  1720)  as  well  as  throughout  the  greater  part 
of  Wcstei'n  Germany ;  whereas  in  the  eastei'n  and  south-eastern  regions 
of  that  country,  it  occurred  subsequently  in  1679-81,  and  for  the  last 
time  in  the  first  years  of  the  following  century  {vide  infra).  Finally,  in 
Spain,  the  last  records  of  plague  are  for  the  years  1677-81,  in  which 
the  disease  spread  over  a  considerable  part  of  the  southern  and  south- 
western littoral.^^  TwrJeey,^^  as  we  have  seen,  and  the  countries  imme- 
diately adjoining  it,  were  almost  the  only  seat  of  plague  in  Europe 
during  the  eighteenth  century.  Twice  only  did  the  pestilence  extend 
its  epidemic  ravages  beyond  that  narrow  area.  The  first  occasion 
was  from  1707  to  17 14,  when  it  issued  on  the  one  hand  from  Russia  to 
overrun  Silesia,  Prussia,  and  Pomerania^  spreading  thence  to  Holstein 
and  Brunswick  and  severely  attacking  several  places  in  Denmark 

^  See  Bartholinos, '  Cista  med/  Havn.,  175. 

3  Accoant  in  the  '  Vecko-Skrift  for  L&kare,'  viii,  72. 

'  See  Corradi, '  Annali  delle  epid.  occorse  in  Italia,'  iii,  185. 

*  lb.,  273. 

^  Hodges,  '  AotfioXoyia,  or  an  Hifltorieal  Accoant  of  the  Plague  in  London, 
^.,*  Lond.,  1 72 1. 

^  Piens,  'Tract,  de  febribos,  &o./  Colon.  Allobr.,  1689,  6,  416,  480;  see  also 
Israels, '  Nederl.  Tijdschr.  voor  Geneesk.,'  1873,  ii,  14. 

'  '  Chronyke  van  Vlaendercn,'  iii,  733. 

'  Verzascha,  '  Centnr.  I  observ.  medicarnm,'  Basil,  1677,  obs.  53-64,  p.  112, 
seq, 

'•'  See  Meyer- Ahrens  in  Hnfeland's '  Jonrn.  der  Ueilkd.,'  1839,  Ixxxix,  Heft  3, 60. 

^^  Lepecq  de  la  Cloture, '  Med.  topogr.  d.  Normandie,'  from  the  French,  Stendal, 

^  794»  307. 
^^  Villalba,  *  Epidemiol,  espafiola,'  i,  123,  seq, 

^'  According  to  information  which  is  tolerably  reliable,  the  plague  was  epidemic 

in  Turkey,  and  specially  in  Constantinople,  at  least  eighteen  times  during  the 

eighteenth  century  (1702-3,  1716,  1730, 1738  to  1739,  1741. 1747,  1749-50,  1753- 

54,  i75S-57»  I762-64,  1768,  i77o-7i*  »773.  i777.  1783.  i79o-9'»  >795-96,  i797)- 
For  the  period  from  1800  to  1830,  there  are  references  to  epidemics  in  i8oo-i3o2, 
j8ia-i4,  1819,  1826-27,  and  1829. 
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(Elainore  and  GopeDh&gen)  sjid  in  Sweden  (Earlskron^,  Upsala,  aad 
Sto«kliolmj,  and,  on  tlie  other  hand,  from  Fn^ae  in  1713.  -viaituip 
Aiutria,  Stjrria,  and  the  south-east  of  Bavaria.'  The  second  of  the  two 
epidemics  affected  the  Ueditemmean  seaboard  of  France.  The  dinnaim 
was  intn>duced  into  Marseilies  in  1 730  bj  a  vessel  from  Syria ;  it  Bpnead 
over  a  great  part  of  Provence,  and  did  not  die  out  until  1 733.*  For  the 
remaining  seventy  years  of  the  century,  ne  find  reference  to  odIj  one 
oatbreak  of  plugnc  in  Western  Europe,  namely,  at  Messina  in  1 743 ;  tlie 
last  attack  there  had  been  in  1634,  and  this  time  it  nas  imported  by  a 
vesBel  from  the  Levant.*  In  tbe  nineteenth  century,  there  have  been 
DO  considerable  epidemics  of  plague  in  Europe,  eicopting  in  the  Balkan 
peninsula  and  the  coontries  adjoining  it.  Isolated  cases  of  it  occamed 
in  Malta  in  1813.'  in  the  small  Italian  deaport  of  Noja  in  1S15,  and  in 
the  Balearic  Islands,  especiatly  Majorca,  in  iSjo,'  having  been  probably 
imported  from  Barbary. 

As  the  area  of  the  plague  ia  Europe  has  become  narrower, 
and  the  channels  of  its  diffusion  have  come  ont  clearer,  the 

'  The  foUowing  wrltinga  dceervo  to  be  specioll;  ininitioniMl  among  tbs  *K- 
trcmely  abuoilKnt  titerntare  rclntiug  to  this  opidemic  :  Kaiiold,  *  Eini^er  Msdt* 
coram  Sendgchreibsn  von  der  a.  1 708  iti  FreuRBen  gnuairten  Peatileoi,  kc,'  BnLt 
171  r ;  Oottwald,  '  Memarisle  loimicuoi,  &c.,'  Dnntieci,  1710;  Stoeck el, '  Ajomt. 
bei  der  Peat,  17091  in  Diniig-,'  Danz.,  1710;  QoliI, '  Uiator.  peatiii,  Ac,'  BtmL, 
17091  DIdeiick,  '  Daterauchnng  der  Seache,  wclclie  in  Hamburg  a.  iiifl  ningr 
riaacD,'  Angsb.,  i;i4;  Habr,  in  the  'Arch,  fur  Qeacb,  der  mcd.,'  ii,  i&i,  ta^ 
'  Die  Feat  in  Glilckatadt  im  Jahre  1711,'  Kiel,  1S79;  Bcttichor, 'Morbor.malignor. 
imprimiB  pesti*  ciplicatis,  &.e.,'  Hamburg,  1713  ;  Maum,  '  Featen  i  UelsingOr  «g 
KjObfubavn,  1710  og  1711,'  KjObenb.,  1S41;  v.  Itosenatain,  ~  ' 
StockholiD,  171J;  Werlo«chnig  et  Loigk,  '  Uiatoria  pcstia,  ic.,'  Styr. 
(very  coin  pletv  account  of  the  pcaUlence  in  Auatria  and  at  RegenebnTg)  j 
tenireber, '  Hitthetl.  uber  die  Peat  in  Prag  1713  und  1714,'  Pra^,  1853. 
eerning  the  plague  in  Silesia,  lee  ulso  liorinur, '  Die  Feat  dea  Orit 
'S37.4.t7ff. 

'  There  it  a  very  copinni  literature  also  in  connexion  witb  tbin  epidemics  I] 
mo*t  noteworthy  memoira  being  Cliicojneau's '  Tmite  dea  cauae: 
lie  la  cure  dc  U  pcate,  dec.,' Paris,  1744,  nnd  d'Aulreoheau'a  'lldntionds  Up 
...  do  Toulon,  &e.,'  Parii,  1756. 

'  Turriaoa,  'Hcmoria  iitor.  del  contugio  detla  cittii  ill  Meaaioa,  &c.,'  Hape 
174,^;  Teita,  ■  Itulazione  iator.  dulla  peste.  .  .  .  a  Measina,  &c.,'  PitL-rmo,  174; 
bee  Comuli,  '  Anoali,*  iv,  i>*. 

'  Fauikner, '  Ediu.  Med.  and  Surg.  Joom.,'  iSm-  April,  p.  i.^;,  and  ' 
on  lliu  Plagoe,  &c.,'  Loud.,  1810;  TuUj,  '  Hislorj  of  the  Flagoe,  Ac."  (In 
1811),  Agra,  1837;  Calvert,  'Med.-Cbir.  Tran».,'  iSij,  vi,  1.    A 
raaca  occnrrod  again  in  Malta  iu  i8i£,  but  they  did  not  amonoc  t 
(Honnen,  'Skctrhci  of  the  Medical  Topogr.  of  the  Mcdilcrrancnii,'  Land.,  iSji^ 

^  ficliCnberg,  '  Uobor  dio  Peit  la  Nojn.  &e.,'  Niinih.,  1818; 
'  Detegllo  iitorioo  delln  poato  di  Nojn,  4e„'  Napoli,  1817  1  Moroa, 
peate  di  Niya,' Naiwli,  1817.    Cf.  Corwdi.'Aunali,' iv,  646- 
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more  decidedly  does  Turkey  stand  revealed  as  almost  the 
sole  point  of  departure  in  Earope  for  every  inroad  of 
the  pestilence.  Even  in  some  of  the  great  epidemics  of 
plagae  in  the  seventeenth  century^  it  was  possible  to  follow 
the  track  of  the  disease  from  the  east^  towards  the  northern, 
central,  and  western  parts  of  the  Continent.  That  route  was 
still  more  decided  in  two  severe  epidemics  at  the  beginning 
of  tho  eighteenth  century,  of  which  we  have  spoken ;  and  it 
was  very  obvious  in  subsequent  times  down  to  the  extinction 
of  the  plague  in  Europe  about  the  year  1840,  that  is  to  say, 
within  the  period  when  the  disease  existed  nowhere  out  of 
Turkey,  except  in  the  countries  of  the  Lower  Danube  and  in 
Southern  Russia. 

Thus  in  1738-39,  owing  to  tho  state  of  war  in  Wallachia,  the  plagae 
reached  the  Ukraine,^  and  then  Hungary  and  Transylvania.'  In  1756 
it  spread  from  Turkey  to  Bucharest,  Podolia,  and  Oronstadt.  In  1770 
there  was  again  a  conflict  between  the  Bnssian  and  Turkish  armies  in 
Wallachia,  and  a  severe  epidemic  of  plague  broke  out  among  the  troops, 
which  overran  part  of  Southern  Bussia,  penetrated  even  to  Moscow.* 
and  paid  a  visit  to  Transylvania.^  There  was  an  importation  from 
Turkey  to  Kherson  and  to  Dalmatia  in  1783,  to  Transylvania'  in  1786, 
to  Syrmia'  in  1795,  and  to  Yolhynia^  in  1798.  The  outbreak  of  181 1  in 
Turkey  gave  rise  to  a  severe  epidemic  which  spread,  during  that  year 
and  the  next,  by  way  of  Odessa^  to  Podolia  and  the  Orimea»  and  to 
Wallachia*  and  Transylvania^^  During  the  years  following,  there  were 
several  outbreaks  in  the  Austrian  Military  Frontier,"  with  which  the 
above-mentioned  epidemics  at  Noja  and  in  Malta  were  connected.  The 
latest  considerable  outbreak  in  the  East  of  Europe,  was  also  a  conse- 
quence of  war;  it  was  in  1 838-39,  when  the  Bussian  and  Turkish  forces 

^  Schreiber, '  Observ.  et  cogitata  de  pestilentia,  &c.,'  Berol.,  1 744. 

*  Hammer,  *  Qeschichte  der  Peat  .  .  1 738-40  im  Temeawarer  Banate,  &c./ 
Temeswar,  1839. 

3  Orrseas, '  Descriptio  peatis,  &c.,'  Petrop.,  1 784 ;  Samoilowitz, '  M^m.  sor  la 
peste,  &c.,'  Par.,  1783;  Mertens,  'Traits  de  la  peate,'  Vieune,  1784. 

*  Chenot, '  Historia  peatis  Tranaaylvanico},  &c.,*  Bad.,  1 799. 

^  Lange,  'Radimcnta  doctrins  de  peste,  &c,,'  Offenb.,  1791;  Neuatadter, 
'  Die  Pest  im  Burzenlande,  &o.,'  Hermannstadt,  1793. 
^  y.  Schraud,  'Qeschichte  der  Pest  in  Syr  mien,'  2  Theile,  Pesth,  1801. 
7  Minderer,  in  '  Hnfeland's  Jonm.  der  Heilkd.,'  1806,  xxiv,  St.  2,  i. 
^  Account  in  tbe  'Salzb.  med.-cbinirg.  Ztg.,'  18 14,  ii,  Nos.  29,  30. 
^  Qrohmann,  *  Beobachtangen  iiber  die  Pest  za  Bukarest,'  Wien,  1816. 
*o  Plecker,  *  Oest.  med^Jabrb.,'  1834,  Nst.  P.,  vi,  211. 

^^  Pflsterer, '  Beobacbt.  and  Abbaudl.  oeater.  Aerzte,'  182 1,  ii,  213;  ib.,  269; 
Koch,  ib.,  18 19,  i,  i. 
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came  into  coUiaion  in  WaJJat^bia,'  tbe  pestilence  getlmg  imported  into 
OdeBBa'  and  OracBladt*.  In  the  vi^rj  sumc  jesirB,  thore  waM  nu 
epidemic  in  Greece,  wbich  bad  been  Tree  from  plagne  for  more  tliaa  ft 
century;  it  was  introdnced  by  Egyptian  troops  who  had  been  se&t  to 
replace  others'.  Since  1S30,  the  pkgiie  has  been  epidemic  only  oncM  m 
European  countries  outaide  Tnrkey,  namely,  in  1837,  ut  two  point 
tbe  Greek  iaUnd  of  Pores'  and  Odeasa/  but  only  to  &  slight  exi 

In  Turkey  itself,  wo  meet  witli  the  disease  in   1S34, 
1837,  and  1S39  ;   it  appears  to  havo   beeu  in    Constantino] 
once  more  in  1S41,  but  with  the  oxtiuction  of  that  ontbrealj 
there  has  been  no  more  pliiguo  even  in  Turkey/  ilown  to  t 
present  day. 

Whereas  in   Europe,  the   whole  mainland,   together   wi    

the  insular  territories  adjoining,  lias  been  repeatedly  since  the 
sixth  to  the  middle  of  the  nineteenth  century,  the  scene  of 
opidcmicB  of  plague  of  various  extent,  on  African  soil  the  area 
of  the  disease  never  extended  beyond  the  northern  coast  belt ; 
and,  it  was  Egypt,  as  in  Europe  it  was  Tnrkey,  that  here 
formed  the  starting  point  of  the  numerous  epidemics  which 
overran  the  Berber  States  during  those  centuries. 

An  eonmcration  of  the  epiden 
and  there  is  the  less  occasion  tc 
them  in  past  centuries   is   eitremely  meagre  and  not  always  t 

ruuieclien    Amico,'    I!crl.,    1837; 
ilinudl.    pract.   Aente   lu   St,    rctenhn 
5  Snminl.,  iSjSp  44>   'JS<  '^9'  i°3>   Witt,  '  Urber  die  Eigentbuiuliohkolt  J 
Kbmu  dcr  Wallachfi  und  Moliian/  Dorput,  1844. 

■  WBgDer,  in  '  Hnfelnnd'B  Jonru.,'  1H30,  In,  St.  : 

»  Pleckep,  be. 

<  Alilbngen. '  Lond.  Hcd.  Gbz..'  iS.^i.  Unj,  Tiii,  igS ;  Qofsc,  *  ItoUtion  i 
pGBto  VD  QrfcG,  &c.'.  Far.,  iS.)!!;  BobilUor,  '  Journ.  guu.  du  mei.,'  l8lg,  ( 
cvi,  401. 

>  Wibmer,  in  '  Rohnt»ich's  ZeitBchr.  t.  Chir.,'   1841,  Nr,  ^J— J8;   I<ink,9 
'  Hufeland's  Janrn.,'  1839,  Iiixviii,  6t.  4,  p.  5. 

*  Aodrejowiky. '  Die  Fe>t  in  Odcaui,'  from  the  ItuBai 

'  Fur  the  bistorj  of  tbe  plague  in  Tnrkoy  duriug  tbe  pruiient  ceniory  a 
Volli, 'Sollapeate  diConstantinopoIidi'l  iBoj.'MautoTB,  1805;  Legnnd, 'Noi 
Joaro.  de  m£d.,'  1S18,  ii,  iSS;  Schnller,  iu  ■  Heckcr'a  Ann&lea  der  Heill 
1S31,  lii,  164;  Morcao,  '  Trnngart.  uitid.,'  iSjo,  i,  418;  lUur,  ' 
Died.  Correapdbl.,'  1S35,  ir,  51;  Chotct,  '  Ueni.  mr  la  prate*  Firii,  iSjG  i 
alio  Pru«,  '  Bapp.  »ur  la  pcite,'  6*4)  ;  lirnycir, '  Neuf  ann^  k  Conitantioc 
Pwla,  iRj6;  Miiller,  *  OcBt«r.  mcd.  Jubrb..'  1841,  ii,  ji,  1911  Peizani,  ' 
■u  lujet  del  neeidents  de  pc>to,  Ac.,'  Conetantinoplo,  1841 ;  Tbirk,  in 
med,  Wocbeaicbr./  1846,610,  84<i,  and  iu  'Oeet.  med.  Jslitb.,'  1847,  ji,  148, 1 
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worthy.  It  must  suffice  to  mention  here  that  there  had  been  twenty- 
one  epidemics  in  the  period  from  1783  to  1844,  viz.  in  1783,  85,  88,  90, 
94,  96-97,  99,  1800-1803,  1810-12,  1815,  18,  24,  25,  28,  31,  33-34,  35,  36- 
37>  3^>  40-41,  and  1843-44.  Several  of  these  embraced  a  period  of  two 
years  or  more ;  between  the  several  epidemics,  the  free  intervals  were 
short  (two  to  five  years)  ;  the  last  epidemic  of  plague  in  Egypt  was  in 
1843  ^^^  <S44>  cuid,  since  then,  not  a  single  case  has  been  observed.^ 

The  disease  had  frequently  spread^  as  we  have  remarked^ 
from  Lower  Egypt  westwards,  through  the  Barbary  States 
of  Tripoli,  Tunis,  and  Algiers,  and  sometimes  even  to 
Morocco.  The  records  are  too  scanty  to  let  ns  judge  with 
any  certainty  of  the  frequency  of  the  disease  in  these 
countries. 

According  to  a  calculation  of  Berbrugger,^  the  plague  had  been 
epidemic  in  Algiers  about  thirty  times  from  1552  to  1784,  and  several 
of  these  epidemics  lasted  more  than  a  year.  Since  1784,  five  epidemics 
have  been  observed  in  Algiers,  in  1786-87,  1793-971  17991  1 816-21,  and 
1S36-37 ;  but  the  last  was  confined  to  the  Date-country,  into  which  it 
had  been  imported  from  Tripoli.'  Tunis  and  Tripoli  must  always  ^ve 
had  a  part  in  those  Algerian  epidemics,  inasmuch  as  the  natives  of 
Algiers  were  agreed  in  saying  that  the  pestilence  had  always  come  to 
them  from  the  eastward.  On  the  other  hand,  it  does  not  seem  to  have 
penetrated  often  to  Morocco  ;*  only  six  epidemics  are  mentioned  in  the 
period  from  1678  to  181 7,  viz.  those  of  1678, 1741,  1750,  1787,  1799,  and 
1 81 8- 19.  Since  the  extinction  of  the  1837  epidemic  in  Tunis  and 
Algiers,  and  that  of  181 8- 19  in  Morocco,  th^re  has  been  absolutely  no 

^  On  the  plague  in  Egypt,  see  the  following :  Prosper  Alpinas,  *  Medidna 
^gyptiorum,'  Lngd.  Bat.,  1719,  59;  .Frank,  'De  peste,  dysenteria,  et  oph- 
thalmia 8Bgypt»'  Vienna,  1820;  Wolmar, '  Abbandl.  iiber  die  Pest.,'  Berl.,  1827; 
Pugnet, '  Mem.  sur  les  fi^vres  de  mauvais  caractere  da  Levant/  Lyon,  1804  ; 
Desgenettes,  '  Hist.  med.  de  I'arm^  d'Orient./  Paris,  1802;  Lagasquie,  'Revue 
m^d.,'  1829,  Nov.  207,  1834,  i,  39,  171,  338;  Pariset,  'Mem.  sur  les  causes  dela 
peste,'  Paris,  1837  i  Assalini,  'Beflessioni  sopra  la  peste  d'£gitto,'  Torino,  An.  ix; 
Pruner, '  Die  Krankheiten  des  Orients,'  Erlang.,  1847,  P*  3^7>  ^°d  '  1st  donn 
•die  Pest  wirklich  ein  ansteckendes  Uebel?'  Milnch.,  1839;  Clot-Bey,  *  De  la  peste 
observe  en  Egypte,'  Par.,  1840 ;  Aubert, '  De  la  peste  ou  typbus  d'Orient,'  P^r., 
1840  >  Bulard,  'Ucber  die  orientaliscbe  Pest,' from  tbo  Kreucb,  Leipz.,  1840; 
Lef^vre,  '  Essai  critique  sur  la  peste,'  Stuttg.,  1840;  Fischer,  in  *  Jahrb.  d. 
arztl.  Vereins  zu  Muncben,'  ii,  90 ;  Ikcn  in  '  Casper's  Wocbeuscbr.  fiir  die  Ueilkd.,' 
1837,  No.  47,  745  ;  Bossi, '  Relazione  della  pestilenza  ...  in  Damiata,'  Livomo, 

1841. 

'  In  Prus,  *  Rapport  sur  la  peste  et  les  quarantaines,'  Puns,  1846,  259. 

*  Guyon,  *  Gaz.  m^.  de  Paris,'  1838,  No.  49,  1839,  ^^'  3*' 

4  Niou  in  Prus, '  Rapport,'  620.     On  tbe  epidemic  of  1818-19,  see  Gr&berg  di 

Hemso, '  Lcttera  sulla  peste  di  Tangeri,'  Geuove,  1820,  and  tbe  same  in  '  Anual. 

oniv.  di  med.,'  1820,  xiv,  304,  and  in  '  Svensk.  Lak.  Siillsk.  llandl.,'  i.Sv<),n\,\%*v. 
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pla^e  in  tboee  countriee.    It  ia  oulj  la  Tripoli  that  it  has  re&ppea 

uf  recent  years,  on  two  occoaions,  o£  which  more  in  the  se^neL 

Almost  all  tho  authorities  agree,  concerning  tlie  diffusion 
of  the  plague  in  Egypt,  that  Lower  Egypt  hits  always  been 
tho  headquarters  of  the  diseaBo,  that  it  has  not  unfreqnently 
extended  to  Upper  Egypt,  but  hae  always  reached  its  limit 
in  Aaauan,  never  going  higher  tliau  the  First  Cataract,  and 
uevor  entering  Nubia.' 

Abyssinia  also  has  remained  untroubled  by  the  plaf^i 
and  the  same  is  true  of  the  whole  East  and  West  Coasts 
Africa,  including  Sti^ieyajnliia  and  tho  Oape  Ool^m 
as  we  have  said,  the  area  of  tho  disease  on  the  Afrii 
continent  has  been  strictly  limited  to  the  territories  of  t1 
Northern  Coast. 

The  history  of    bubo-plague   on  Asiatic  soil  has  a  pi 
ticular  and  direct  interest  at  tho  present  time.     So  far 
the  sc.inty  and   not  always  reliable   iuformation  about  the 
Ijobavionr  of  the  disease  in  past  centuries  enables  ua  to  form 
an  opinion,   Syria  takes   a   foremost   place   as    regards  the 
frequency    of   epidemics  ;*  tho    localities    that   have  suffei 
most  have  been  a  few  places  on  the  coast,  such  as   Tripol 
•JaSa,    and     Heyrout,    and    the    inland    district    of    AJeppa. 
From  1773  to    1843,  it  appears  to  have   occurred  thirteen 
times,  the  last  outbreaks  being  in  1832-39*  and  1841,*  and  it 
has  not  shown  itself  there  in  subsequent  years. 

The  pestilence  has  been  observed  almost  as  often  on  the 

'  Anbert,  I.  c.  lOr.    Wolmar  (t.  c.  11),  it  U  true,  givea  an  Bcennnt  of  a» 
vptdcmic  of  plngiio   which   rnged   iu    1696   in   Nubia    and  "the  Kingdom  qJI 
UongolB,"  but  be  hoa  noglectL-d  to  sliow  tbnt  thu  postilence  wna  really  plagnc. 
EcjuuUj  undcBFrvitig   of   truit  na  tlie  iCatumanta   of  Pctherik  (,'Sgypt,  the 
Soudui),  and  Cuiitral  Afrioa,'  London,  1861,  331),  who  alleges  tbat  the  jdagne 
wai  once  prevalent  in  Khartoum ;  of  Tutschck  ('  Ocatr.  med.  Wochenachr.,' 
no;),  who  relate*,  ou  an  obvioualy  uarcliable  authority,  tbat  there  had 
dfslruclJve  "pe«t"  in  Kordofan  aovaiitecn  yeara  before  his  arrival,  or  in  181 
which  had  swept  away  wbule  tribes  around  Tumalo  1  and  of  linker  ('  The 
Njnoin,  &<■,'  Lond.,  1S66,  ii,  300,  333,  340),  who  met  with  a  acTere  peatili 
Khartaam  on  hii  return  from  Lake  Nyanxo,  in  the  end  of  1864 ;  ha  deuf 
it  "plagae  or  malignnnt  typhai,"  but,   in  bis  doEcription  of  tbe  appeanuioe* 
the  dlseue,  there  ia  not  ■  ainglo  ayinptoni  chnrnctoristic  of  phigut 

*  Sue  Kmsell  (Patrick),  *Treatlbeof  tho  Plu^e,*  4to  Lond.,  1791 
in  Pnia, '  Rnpport,'  487, 

*  Onui.  in  Prua. '  Kapport,'  403  i  Granet,  ib„  503. 

*  Uobertflon, ' Edio.  Hed.  and  Surg.  Journ.,'  1844.  Oct..  330,  iB49,Oi 
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coast  of  Asia  Minor.  From  1771  to  1837,  there  are  reports 
of  twelve  epidemics,  the  last  of  which  were  in  1833/  and 
1837-39.^  The  history  of  plague  in  Caucasia  is  wanting  in 
reliable  information  for  previous  centuries ;  but,  if  we  may 
judge  from  what  we  know  of  recent  times,  the  disease  must 
have  been  very  widely  epidemic.  The  first  trustworthy  notice* 
is  for  the  year  1798,  in  which  there  was  a  severe  epidemic 
in  Georgia;  it  broke  out  afresh  in  the  autumn  of  1802  at 
Tiflis,  and  continued  to  crop  up  at  one  part  of  the  country  or 
another  for  sixteen  years,  or  until  181 8.  Whether  there 
may  not  have  been  outbreaks  of  plague  there  subsequently, 
I  shall  not  undertake  to  decide.  For  Armenia  also,  the 
history  of  plague  cannot  be  followed  wilh  certainty  beyond 
the  beginning  of  the  present  century.*  Since  that  date,  it 
has  occurred  in  1805,  1807-8,  1811,  1824-25,  1827-28,  1839,. 
and  last  in  1841.  In  contrast  to  these  regions  of  Asia 
Minor  hitherto  mentioned,  which  had  been  permanent  seats 
of  the  plague  down  to  about  1850,  Mesopotamia  and  Persia 
had  seen  very  few  epidemics  of  it  up  to  the  latter  date.^ 
For  Mesopotamia,  we  have  only  a  single  reference  in 
epidemiology  to  plague  in  previous  centuries,  the  outbreak 
at  Bagdad  in  1596  ;  and  it  has  occurred  only  thrice  in  the 
period  from  1750  to  1842,  in  1773,  1 800-1 801,  and  1830-34. 
From  the  very  thorough  inquiries  of  Tholozan  for  Persia, 
we  have  information  of  epidemics  in  1571-75,  1596,  1617, 
1636  (limited  to  one  place),  1685-86,  1725,  1757,  1760-61, 
1773,  1797  (also  limited),  and  1829-35  ;  from  the  last  date 
until  the  outbreak  in  Kurdistan  in  1863,  nothing  had  been 
heard  of  the  plague  in  Persia.  It  is  worthy  of  note,  thai 
while,  in  all  the  countries  of  Asia  Minor  already  mentioned, 
the  pestilence  extended  more  or  less  over  the  whole  country, 
on  Persian  soil  it  was  practically  confined,  in  all  these  twelve 
epidemics,  to  the  north-west  of  the  country,  particularly  to 

^  Marpargo,  ib.,  608. 

'  Floquin,  in  '  Menior.  della  medicina  contempor./  1838,  Nov.»  55  ;  Tholozan^ 
'Comp.  rend,  de  I'Acad./  1875,  l^xxij  123,  and  'Gaz.  m^  de  Paris,'  1875,  393> 
419. 

'  Tholonn,  L  c. 

*  Lach^  in  Fnub  'Bapport,'  293. 

*  '  '^-  *  UiMtoire  de  la  pesle  babonique  en  Perse  et  ea 

IS74. 
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the  proTince  of  Azerbijan  (inclnding  Kurdistan),  whfle  the 
northern  prorinces  of  Gilan,  Mazanderan  and  Khorassan  hare 
been  yisited  only  once,  and  the  whole  interior  of  the  coantiy, 
as  well  as  the  south  and  east,  not  at  all.  Arabia  is  another  of 
the  coontries  where  the  plague  has  been  frequent,  as  Pnmer 
tells  us,  in  recent  times;  but  down  to  the  close  of  the 
period  of  which  we  are  now  speaking  (the  year  1842),  only 
two  epidemics  (in  18 15  and  1832)  are  recorded.  On  both 
occasions,  the  disease  was  very  destructive  along  the  coast 
region,  in  Yembo  and  Jeddah,  and  inland  as  far  as  Mecca. 
There  have  been  epidemics  there  subsequent  to  1850^  of 
which  more  in  the  sequel. 

Until  quite  recently,  eyeryone  considered  it  settled  that 
Persia  was  the  eastern  limit  of  the  area  of  plague  on  Asiatic 
soil,  beyond  which,  during  the  last  five  centuries  at  least, 
it  had  never  penetrated.  But  the  latest  observations  in 
India  and  China  have  completely  upset  that  opinion.  They 
have  furnished  us  with  extremely  interesting  facts  as  to 
great  centres  of  plague  in  the  interior  regions  of  Eastern 
Asia ;  and  this  addition  to  our  knowledge  is  all  the  more 
calculated  to  arrest  the  attention^  for  the  reason  that  these 
centres  belong  not  only  to  the  past,  but  remain  unimpaired 
down  to  the  present  day.  Taken  along  with  the  latest 
outbreaks  of  plague  in  various  parts  of  Nearer  Asia,  this 
discovery  of  plague-centres  in  India  and  China  is  likely  to 
place  the  history  of  plague  in  a  somewhat  different  light 
from  that  of  our  earlier  and  more  superficial  views. 

The  first  trustworthy  information  on  the  occurrence  of 
plague  in  India  dates  from  the  year  1815.^ 

In  May  of  that  year,  the  disease  broke  oat  in  the  Island  of  Oatch,  in 
a  district  where  there  had  been  a  famine  shortly  before ;  next  year  it 

'  See  the  accounts  by  Qilder,  'Transact,  of  the  Bombay  Med.  See./  1838,  i, 
190)  McAdani,  ib.,  183;  Whyte,  ib.,  155 ;  Qlen, '  Quart.  Journ.  of  the  Calcutta 
Med.  Soc./  1837,  ^»  43.?*  Macpherson  ('Annuls  of  Cholera/  Loud.,  1872,  112) 
qnotes  from  an  Indian  chronicle  the  following^  notice  of  a  malignant  disease  that 
had  been  prevalent  towards  the  end  of  the  seventeenth  century  :  "A  fever  had 
prevailed  for  some  years  both  in  the  Deccau  aud  iu  Quzerat.  It  consisted  of  a 
•light  swelling  under  the  ears,  or  in  the  armpit  or  groin,  attended  with  inflamed 
eyes  and  severe  fever.  It  generally  proved  fatal  in  a  few  boors."  This  Is 
suggestive  of  plague ;  and  it  is  further  noteworthy  that  the  diseaae 
in  that  very  region  which  formed  the  seat  of  the  first  epidemic  of  piiai 
Jxidia  of  which  we  have  any  certain  knowledge. 
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was  in  the  Gnjerat  States,  and  from  them  it  spread  in  a  westerly 
direction  to  Sind,  the  capital  of  which  suffered  a  severe  visitation  in 
November,  1816.  It  was  in  181 7  that  the  disease  reached  the  nearest 
British  territory  at  Dollera,  whence  it  continued  its  progress  until  the 
end  of  the  year  over  the  districts  of  Dunduka  and  Limri,  and  next  year 
as  far  as  the  shores  of  the  Bann  of  Outch.  In  18 19,  Buriad  was 
attacked,  and  Dollera  for  the  second  time  in  1830,  the  disease  penetrat- 
ing at  the  same  time  to  the  district  of  Ahmedabad.  It  was  not  until 
182 1,  and  after  a  duration  of  six  years,  that  the  epidemic  died  out 
completely.  A  second  outbreak  took  place  in  1836,  and  this  time  the 
Bajpootana  States  were  the  seat  of  it.  It  broke  out  first  in  July,  1836, 
at  Pali,^  the  entrepot  of  the  trade  between  the  North-West  Provinces 
and  the  coast,  and  quickly  spread  over  an  area  of  thirty  mUes  radius 
from  the  town.  In  October  it  reached  Jhodpore,  the  capital  of  the 
State  of  Marwar,  and  it  continued  its  progress  in  an  easterly  direction 
over  the  range  of  hills  into  the  State  of  Mewar,  in  which  it  attacked 
thirty-two  places  in  the  course  of  the  following  year,  the  British  can- 
tonments at  Nassirabad  escaping  through  a  rigorous  quarantine. 
Towards  the  end  of  the  year,  it  broke  out  anew  at  Pali,  and  did  not  die 
out  until  the  spring  of  1838. 

These  facts,  showing  the  prevalence  of  plagae  from  1815. 
to  1838  in  the  low  country  of  Hindostan,  are  borne  out  by 
two  notices  which  have  just  come  to  my  knowledge,  and 
have  been  hitherto  quite  overlooked.  The  one  is  that  of 
Col.  Skinner,^  who  states  that  in  1828-29  a  disease  abso- 
lutely like  Pali  plague  {''  the  same  in  all  its  features,  even 
glandular  swellings*'),  and  with  the  same  malignancy,  had 
been  prevalent  in  Hansi,  in  the  Province  of  Delhi.  The 
other  is  that  of  Guthrie,*  who  remarks  that,  while  the  plague 
was  at  Pali,  there  was  a  pestilence  observed  over  the  whole 
country  round  Bareilly  (Rohilkund),  which  had  precisely  the 
same  characters. 

Along  with  these  isolated  outbreaks  of  plague  in  Hindostan, 
and  perhaps  connected  with  them,  there  has  been  an  endemic 
centre  of  plague  on  the  southern  slopes  of  the  Himalaya  and  in 

'  See  Irvine, '  Quart.  Journ.  of  the  Calcutta  Med.  Soc.,'  1837,  i,  241 ;  notices 
in  the  wimc,  245—55 ;  Sheriff,  ib.,  429 ;  Rusaell,  ib.,  445;  Maclean,  ib.,  17,  and 
•  Ind.  Journ.  of  Med.  Sc.,'  1836,  n.  a.,  i,  617,  1837;  n.  8.,  ii,  380;  Forbes,, 
'  Transact,  of  the  Bombay  Med.  Soc.,'  1839,  ">  ^  (^^^  his  thesis,  '  On  the 
Nature  and  History  of  Plague  as  observed  in  the  N.-W.  Provinces  of  India,' 
Edin.,  1840);  Ranken,  'Report  on  the  Malignant  Fever  called  the  Pali  Plague,* 
Calcutta,  1838. 

*  *  India  Jown.  of  Med.  Sc./  n.  s.,  ii,  389. 
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the  provinces  of  Kumaon  and  Gharwal,  the  existence  of 
can  bo  traced  back  with  certainty  to  the  year  1833.'  It  Is 
said  to  have  shown  itself  first  in  1823  iii  several  villages 
situated  above  the  snow-lino  in  the  districts  of  Nagpore  and 
Budaon/  bnt  in  1834-37  ib  became  more  widely  diffased, 
following  the  course  of  the  Pindar.  In  1846-47  several  villsgea 
were  attacked,  situated  at  the  sources  of  the  Ramgunga  ai  a 
height  of  moro  than  10,000  feet,  as  well  as  certain  distrii 
in  the  pro^'inco  of  Kumaon.  From  1847  to  1853  the  disei 
does  not  eeem  to  have  quite  loft  the  wide  territ< 
which  it  had  taken  possession  of ;  and  wo  should  perhi 
not  greatly  err,  in  connecting  with  this  general  diffasion 
tho  plague,  the  epidemic  of  1835,  previously  mentioned, 
the  province  of  Rohilkuud  to  the  south  of  Kumaon,  aa  wel 
as  the  outbreak  of  a  pest-liko  sickness,  a  "typhous  fever, 
and,  in  addition,  buboes  in  the  groins,  asilla-,  and  neck," 
which  we  leam  from  a  recent  paper  of  Murray's  ^  to  have 
been  prevalent  in  1832  in  the  monntainous  district  inhabited 
by  tho  tribe  of  tho  Jussafzai,  forty  miles  to  the  north  of 
Poshawur.  There  can  be  no  doubt  that  in  all  those 
epidemicB  it  is  well-marked  plague  that  wo  have  to  deal 
with.  The  same  is  true,  also,  of  a  pestilential  centre  in 
China,  of  an  extent  at  present  undetermined,  the  existence 
of  which  was  bronghb  to  notice  first  in  some  recent  publica- 
tions', although  it  is  unquestionably  of  older  date.  The  seat 
of  the  pestilence  is  tho  mountain  valleys  of  Yun-nan;  when 
and   how  it  came  there  cannot   be  leamod   from   the  stata- 


ai  a 


'  The  fact  Uint  tlie  natives  of  tlie  affected  dtstricb  were  iilrcudy  provided  witU 
n  specinl  name  for  tiie  diatase — "  mnliaranrree,"  nfterwarda  "  bola  "  =  boil — >t  tin! 
time  when  this  centre  of  plague  first  became  known,  Beema  Ui  provo  that  it* 
nrigin  was  of  mueb  older  date  there.  Planck  ia  also  of  that  opinion.  Compuw 
the  DOtiee,  qaot«d  above  from  Mncpheraon,  of  a  pcattlenre  in  Gajent  Bboatl] 
I'nd  of  the  seTenteenth  centurj,  chiinctcriaed  by  glaudular  awellinga. 

'Compare    Webb,  '  Patliologia   Indica,'   Lund,,   1S4B.   2111    Itennj, 
Report  on  tho  Mabamanvo  in  Gnrhwal  in  ig^g-so,' Agra,  rSsrj  I'earao 
Francis, '  Indian  Annala  of  Med.  Se.,'  1854,  April,  fit;  j  Bird, '  Med.  ^mea  a 
Qai.,'  igj4,  MHy,498;  Planck,  in  '  Papers  relating  to  the  Madura  History^ 
I'lagae  '  (PHrliaineattiry  Papers),  Lond.,  1S79.  p.  48. 

>  ' Med.  Timea  and  Oar..'  1878,  Jane,  597, 

'  Bnbcr,  in  '  Parliamsntary  Papers,  China,'  No.  .1  (1878),  pp.  11,  13,  repriDt«i 
in  '  Papers  relating  to  Modern  Uistory  of  Plague,"  p.  .19;  and  Mar 
Imperial  Maritime  Cuatomi  Medical  Reports,'  1878,  qaoted  in  '  Hcd.  Timei  anil 
Gm.,'  1B7B,  N<it.,s76- 
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ments  of  the  natives.  Several  high-placed  mandarins 
declare  that  it  was  imported  from  Burmah^  and  that  there 
was  no  sign  of  it  in  the  central  and  eastern  parts  of  the 
province  previous  to  the  outbreak  of  the  revolution ;  others 
say  that  it  had  been  observed  still  earlier  in  the  extreme 
west  of  the  province,  in  the  neighbourhood  of  Tali-foo  the 
capital,  that  it  had  spread  eastwards,  doubtless  owing  to  the 
military  operations,  and  had  ultimately  overrun  the  whole 
province.  We  have  accurate  data  about  the  prevalence  of  the 
disease,  and  the  frightful  ravages  that  it  committed,  for  the 
years  1871-73  ;  nothing  certain  is  known  of  it  in  subsequent 
years,  but  we  may  infer  from  the  reports  that  it  was  at  least 
not  extinguished  as  late  as  1879. 

§  124.  Recbnt  Ootbbbaks  in  Asia  Minor,  &c. 

While  in  Hindostan  the  plague  has  continued  from  its 
first  appearance  (or  its  first  becoming  known)  in  181 5 
through  all  the  subsequent  years,  as  a  more  or  less  widely- 
difEused  pestilence,  it  has  entirely  died  out,  since  the  end  of 
the  epidemics  of  1841-44,  in  all  those  regions  of  Asia 
Minor,  Africa,  and  Europe  which  had  been  up  to  that  time 
its  permanent  habitat;  that  is  to  say,  Syria,  Asia  Minor, 
Egypt,  and  Turkey  in  Europe.  On  the  other  hand,  since 
1850-70  new  centres  of  plague  have  sprung  up  in  other  parts 
of  Nearer  Asia  and  of  Africa,  which  had  previously  been 
little  affected — in  Arabia,  Mesopotamia,  Persia,  and  the 
coast  of  Tripoli,  and  this  development  has  made,  to  some 
extent,  a  new  era  in  the  history  of  the  plague. 

The  first  in  the  order  of  time  of  these  latest  outbreaks  of 
plague,  is  the  outbreak  in  1853  in  Arabia,  where  it  had  last 
occurred  in  1832.  Here  it  is  clearly  the  mountainous 
district  of  Assir,  belonging  to  North  Yemen,  that  forms  the 
seat  of  the  disease.  Just  as  it  spread  thence  in  1853, 
apparently  over  the  greater  part  of  Arabia,  so  on  its  reappear- 
ance there  in  1874,  it  penetrated  to  within  four  days'  march 
of  Mecca  ;^  a  third  time  it  broke  out  at  the  same  place  in  1 879,* 

^  There  is  an  account  of  both  epidemics  by  Dickson,  in  '  Papers  relating  to 
the  History  of  the  Plagne/  p.  16,  and  one  by  Baez,  in  '  Qaz.  hebdom.  de  m6A./ 
1875, 52,  according  to  the  information  of  Medical  Inspector  Dr.  Fasqnn. 

^  '  Lancet,'  1880,  January,  p.  67. 
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Tie  thir-i  ::i  riie  r^eeear  -^rrtf*  is  rie  >ntbreskk  in    Persa^ 
rhe  i:><?ifc5e  .s^  oot   H;»fa  *e"i  since  1S35. 

Iz  ^nwied  irseif  irsc  in  tae  Jixt^nm  .  t  :^o^  in  aercnd  Tillages  in  tJbe 
rii*aixrr  jf  H^Ln  ^Tsaa  al.miwt?in.>  -v^ch  lown  it  afterwardi 
jctaefeecL  hruu;  ^nt  in  the  Sftpnnis:^  jt  lix  fvJowin^  jear.'  A  aeeoad 
«-mdsre9kk  in  the  some  Iovsixcx^ik^««a.  in  Decsmber.  iSto*  on  the  taJ>Ie* 
land  Ijin?  'So  the  jonth  -.aat  jx  Lake  UmTniah ;  the  winter  hrmight  it 
within  aaornw  *:^aEpaaBL  but  in  sprtnir  ^mi  soxniserit  spread  to  fourteen 
for gevvsote^n  Trllaiffs  ^imasni  xc  ^  hei^t  .t  ^ooc  to  7000  feet,  and  cloae 
t»>the  Toridsh  fmntaHr:  it  otaa*»i  in  S^pcember.  :S7i.*  after  csmin^ 
■^i  dearhn  unonc  ^  tHTpaiadifn  jtjj»ut  ^^cc  A  third  epidemic  occnrred 
in  P«*raia  in  :  ^y^,  in  Sehooscer.  ^  l^ur*^  town  of  KTinziiHtan,  and  a 
BnmbPT  -kf  r{Tla«jeg  ii«ar  it :  it  was  intr^'Onced  br  a  caravan  which  had 
xrriv^  5pr>in  the  infeeted  iiscriirts  ^t  K»^st:p\.>camia.  and  it  carried  off 
arvme  iffio  riirtimn  >f  which  i^'oc  w»«re  :n  the  town  *>f  Schooeter\ 
<VMiiiTi^  Z0>  an  ^sti  in  Joij.'  Towanis  the  end  or  the  same  year  (1^76)  it 
hroke  ont  in  twi>  riihuzes  oi  the  Dr.^rinee  :t  Khorassan*  situated  at  a 
h^i^ht  ',f  :qcc  metrea  .^joc  feet  .  And  -iistaat  ahoat  100  miles  from  the 
ftonth'^ii^j'm  T,mer  •  f  the  Caspian.  C.^xmected  with  that  ontbreak 
th^»T^  i«  the  '•pidemic  La  HarcQ.  :^ — .  at  Reshc  the  capital  of  the 
pT'/vinc^  of  GiiAn.  ^itnated  at  the  s»^ath-westem  comer  of  the  Caspian, 
aVmt  fk'Wfii  mil^^  fr'^m  the  coast ;  it  spread  thence  over  many  Tillages  in 
ih^  Ti#»ighhr/nrhood,  and  died  oat  in  the  beOTinin^j:  of  next  year  ( 1S7S). 
At  the  fKun^  time  the  pla^e  is  said  to  hare  shown  itself  ag:ain  in  one 
^^  th^  d'tntrictA  of  Persian  Knrdistaa,  when?  it  had  been  in  1871.* 

'  HnrUtUMi  »n*i  Pinv^I,  in  *  Rec-  il«  traraox  dn  Comite  consoltatif  dTiyg, 
pnhh  tU  Vf%^^^.*  IT,  it\. 

*  Krr\%nA,  *  Z^m'i  xnr  la  pc^te  de  B^nzhasi  en  1S74.'     dnstantin.,  1875. 

*  A^i*f^d'mi(  tA  th*  report*  of  the  EnT^.ish  ni«Hli«ral  officers  in  *  Papers^  Ac^*  p^  7. 
Tlw*  I'^rviffYi  iiathoriti€n  appoar  to  have  receired  no  notice  of  this  epidemic. 

^  Th//l/y7«n, '  Oaz.  m^M.  dc  Paria,'  1871,  588.  and  in  hi^  *  Hi^oire  de  la  pcsta 
♦rfi»,//r»i/|n^  pn  I'frrv/  Paria,  1874,  31  ;' Ca.-taMi,  *Ia  pi«»te  dans  Ic  Knrdialaa 
Vt^tmn/  (UtnnUiniinop]ti,  187 J. 

*  M}Hif»fMi,  }n  '  Pap<'r*/  p.  17. 

*  lheAfffiin,'(*fmyt,  rmd./  1877,   Ijxxt,  No.  8.  432;  •  Piipen 
tiUiOfrf  tpf  IlagiK^*  37..^,  4J.47. 
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The  fourth  and  most  considerable  of  the  recent  foci  of 
plague  is  in  Mesopotamia^  in  the  plain  of  the  Tigris  and 
Euphrates,  where  the  disease  had  been  epidemic  last  in  1834. 

Plague  broke  out  first  in  the  winter  of  1866-67,  among  the  Arab  tribes 
inhabiting  the  marshy  level  of  Hindieh  on  the  west  of  the  Euphrates  ; 
but  both  there  and  at  other  points  in  Mesopotamia  it  is  said  that  there 
bad  been,  during  several  years  previously,  many  isolated  cases  sus- 
pected to  be  pla^e.^  The  epidemic  was  confined  to  five  villages,  in 
wbich  300  persons  died,  and  it  came  to  an  end  in  June.'  Six  years  after 
(1873)  it  reappeared  in  the  same  locality,  and  this  time  grew  to  an  epi- 
demic which  lasted  five  years,  and  overran  the  greater  part  of  the 
country  in  wider  and  wider  diffusion.'  The  beginning  of  this  epidemic 
falls  in  December,  1873,  when  the  disease  showed  itself  in  Dagarra,  a 
district  that  suffered  more  than  any  other  except  Divanieh ;  a  certain 
number  of  deaths  from  plague  occurred  also  in  EUllah,  Nedjef,  Kerbela, 
and  other  places.  In  June  it  appeared  to  have  died  out,  after  carrying  off 
4000  victims  among  a  population  of  80,000  in  the  localities  affected ;  but 
in  winter  (1S74-75)  it  broke  out  afresh,  spreading  this  time  southwards 
tb rough  Divanieh ;  it  again  remitted  during  the  summer  and  autumn 
(1875),  but  once  more  revived  in  autumn  and  invaded  the  plain  of  the 
Tigris,  although  it  had  been  for  those  three  years  practically  confined 
to  the  Euphrates  valley.  In  March,  1876,  it  appeared  in  Bagdad. 
Notbing  certain  is  known  of  the  range  of  the  pestilence  in  that  year ; 
the  number  of  its  victims  is  estimated  at  20,000,  but  that  number  is 
probably  much  too  small.  There  was  again  an  intermission  during 
the  summer  and  autumn,  but  in  November  (1876)  it  developed  into  a 
new  epidemic.  In  June,  1877,  the  plague  in  Mesopotamia  appears  to 
have  become  extinct  altogether;  there  has  been  at  least,  no  news 
of  plague  from  these  parts  since  that  date,  although  that  does  not  pre- 
clude its  continued  existence. 

Plainly  connected  with  these  recent  epidemics  in  Mesopo- 
<tamia  and  Persia^  although  the  connexion  cannot  be  traced 
in  detail^  is  the   outbreak  of   plague  in  the  south-east  of 

*  This  fact,  given  by  Naranzi,  is  not  quite  free  from  donbt,  but  it  is  deserving 
of  every  consideration  in  a  historical  respect,  as  we  shall  see  afterwards  when  we 
come  to  sporadic  instances  of  plague. 

'  Dickson, '  Transact,  of  the  Epidemiol.  Soc.,' lii,  143  ;  Colvill, '  Lancet,'  1867, 
July,  and  *  Transact,  of  the  Bombay  Med.  Soc.,'  187 1,  49;  Tholozan,  'Une 
epid^mie  de  peste  en  Mesopotamia  en  1867,'  Par.,  1867;  Naranzi, '  Qaz.  m^.  de 
rOrient,'  1868,  Juill.,  57,  AoAt,  7a;  Barozzi,  ib.,  1869,  Mars. 

'  Castaldif '  La  peste  dans  I'lrak-Arabi  en  1873-74.'  Constantinople,  1875  ; 
Tholozan* '  Compt  rend.,'  i877»yoL  85,  432;  Lavitzianos,  '  Bull,  de  TAcad.  de 
m^.  d«  Vtfi^  i  ColvUl, '  Lancet,'  1876,  May,  68 1 ;  Dickson,  '  Brit. 

M«d  '  ' Allg.  Wien.  med.  Ztg.,'  1879,  Nos.  4—  1 1 ; 

tv  p.  222,  Oct.,  p.  291. 
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Bttssia,  at  a  few  places  near  the  Volga  in  the  Government  of 
Aatrakhan.  The  preceding  occurrence  of  the  plague  there, 
probably  after  importation  from  the  Caucasus,  had  been  in 
1808  ;  that  epidemic  had  travelled  up  the  Volga  as  far  as 
the  Government  of  Saratov,  but  to  so  limited  an  extent  that 
the  total  of  deaths  due  to  it  hardly  exceeded  one  hundred.^ 
In  this  latest  outbreak,  which  took  place  in  September  or 
October,  1878,  the  epidemic  was  confined  to  the  village  of 
Vetlianka  on  the  right  bank  of  the  Volga,  while  in  five  other 
villages  cases  of  sickness  and  death  occurred  more  sporadi- 
«3ally.  It  was  extinguished  in  January,  1879,  having  caused 
a  mortality  of  about  600.' 


§  125.  Relation  to  Climate. 

Until  not  very  long  ago  it  passed  as  an  uncontested  doc- 
trine that  the  territory  of  plague  found  its  natural  limit  at 
the  tropic  zone ;  and  that  opinion  was  based  principally  on 
the  fact  that  the  disease,  notwithstanding  its  many  hundred 
years^  existence  in  Lower  and  Middle  Egypt,  had  never 
penetrated  into  the  tropical  regions  of  that  country  (or  to 
Nubia)  ,^  and  never  into  the  adjacent  country  of  Abyssinia. 
The  recent  experiences  in  Arabia  and  India — in  the  latter  the 
incidents  occurred  from  1 815  to  1821 — ^have  overthrown  that 
doctrine,  or  have  taught  us,  at  least,  that  it  cannot  be  main- 
tained in  its  integrity.  It  cannot  be  doubted  that  climatic 
infiuences,  and  above  all  the  lowness  of  the  thermometer,  are 
full  of  significance  for  the  breaking  out  of  the  disease  and  its 
growth  to  an  epidemic  ;  but  the  purport  of  all  experience 
hitherto  does  not  justify  us  in  placing  the  cause  of  tropical 
Africa's  exemption  from  plague  solely  in  the  temperature 
peculiar  to  it,  or  in  putting  that  etiological  factor  at  the  head  of 
the  list  with  as  much  exclusiveness  as  formerly.  The  following 
data  as  to  the  relation  of  epidemics  of  plague  to  seasons  and 

^  Milhausen,  <  AbhandL  der  Gesellscb.  pract.  Aerzte  zu  St.  Petersborg/  vii, 

39- 

'  Hirscb  and  Sommerbrodt, '  Mittbeilungcn  ubcr  die  Pest-cpidemie  im  Winter^ 

1878  bis  1879/  &c.,  Berlin,  1880 ;  Znber/  La  pestc  da  gouvememeut  d' Astrakhan/ 

&c.,  Paris,  1880. 

'  See  the  note  on  p.  506. 
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weather  wiU  serre  to  keep  these  proportionate  assignments 
within  their  dne  bounds. 

It  is  in  Egypt  that  the  dependence  of  epidemic  plagne 
upon  season  and  weather  comes  out  most  definitely.  The 
law  laid  down  by  Prosper  AlpinuB,'  that  the  disease  appears 
in  Egypt  in  antnmn  and  dies  ont  in  June,  has  been  accepted 
by  all  Bubseqnent  observers,'  although  with  some  limitations ; 
and  the  statistics  of  mortality  for  the  last  years  of  the  plagae 
in  Alexandria  afford  a  complete  proof  of  it. 

Table  of  Deaths  from  Plague  in  Alexandria,  1834-43,  *'* 
the  several  months. 
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In  Sjfria  the  extinction  of  the  etndemic  in  the  plains  takes  plaoa 
nsnaUj  in  Jane  or  July,  at  Aleppo  in  Jolj  or  Aognet,  while  in  the 
mountainona  regions  it  has  oo&tinned  not  onireqnentl;  all  throiigIi|tlie 
BDmmer  and  autmnn  and  even  into  the  winter.'  On  the  coaatot  Ana  Mimar 

>  L.  c.  70 :  "  Pertii  Capi  ttqne  in  omnibiu  locii  ^gypti  ioTideTD  eoa^popnlM 
iolet  mennts  Septembri  mense  luqae  tA  Jamnm ....  Janio  vero  menae,  qnalh- 
cDmqne  et  qnaatacnniqne  ilt  ibi  pestilentU,  >o1e  primam  Cancri  partem  ingn- 
dienti,  omaino  tollitnr,  quod  mnltis  pUne  divinuni  eMe  noa  immnito  Tidrtar. 
Scd  quod  eti&m  valde  mirabile  creditar,  omiii»  iupellectilift  peitifera  coatagia 
infecta  tnnc  nullnm  coatagii  effeotum  in  eiia  g^tem  ednnt,  it>  nt  tnoe  sa  otta 
ID  totiHimo  Bitqne  traaqnilliuimo  itata  reducatnr,  ei  aumme  morbcKi." 

'  Wolmar  ii,  Pruner  419,  Anbert  Roche,  and  othera.  The  baginuing  of  tb 
upidcinic  Teriei  between  September  and  Jannarj,  aometiniei  nen  Utor.  On  Uia 
other  bund  iU  eitinction  falls  with  greet  constuiey  in  the  end  of  Jnne  or 
beginning  of  i-aXj;  Frank  give*  it,  for  Aleundria,  «ia«flj  on  St.  Jofan'e  Ihj 
(i4t1i  June),  and  for  Cuco  at  the  lammer  ■o'.itice(iTit  Jnn^;  batMBoMall 
reinarlm  (i,  310),  then  datei  are  not  to  be  taken  altagatkN  Ur' 

'  Rnuelt,  RoiiertMni. 
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(SmTTiia,  Trebizond)  the  plagne  season  liaa  asuolly  been  from  FebnuuT' 
to  AogUBt.'  and  in  Tiirhey  in  Europe  fram  Jane  to  October.  In  Meto- 
poiamiathe  epidemics  from  1867  to  1877 nearly  all  reached  their  height 
between  March  and  May.  In  Persia  the  opideraio  of  i87o-7i  (in  Kur- 
distan) came  to  fi  head  in  winter  end  spring,  that  of  1876  (in  Behoo8t«r) 
in  Maj  and  June,  and  that  of  1S77  (in  Resht)  dnring  the  enmmer.  In 
Fun-nun  it  broke  ont  in  Maj,  was  prevalent  to  a  considerable  extent 
during  the  summer  (rainy  season),  and  reui^bcd  its  height  as  the  rains 
ceased  and  the  dry  season  set  in.  In  India  no  particular  associatiOQ 
with  season  could  be  traced  in  the  epidemics  of  i8i5-at  and  1836.38, nor 
daring  the  period  when  the  disease  was  prevalent  in  Kumaon.'  In 
Arahia  the  epidemic  of  1S32  (on  the  west  coast)  was  in  May,  bnt  that  of 
1S74  (on  the  table-land  of  Asair)  was  irom  April  to  September,  the 
greatest  intensity  falling  in  July  and  August.  In  Algiert  the  plagne 
season  has  mostly  been  spring  and  autumn.  Bat  on  European  soil  oot- 
side  Turkey,  it  has  been  summer  and  autumn;  of  S8  epidemics  at 
various  places  dnring  this  and  the  previous  century,  of  which  we  haYe 
accurate  accounts.  17  began  in  winter,  22  in  spring,  26  in  summer,  and 
23  in  autumn,  while  the  culmination  was  8  times  in  winter,  13  times  in. 
Spring,  4S  times  in  saotmer,  and  36  times  in  autumn. 

We  may  draw  from  this  the  general  conclusion  that  a 
moderately  high  temperature  favours  the  epidemic  prevalence 
of  plague,  but  that  extremes  of  heat  and  cold  mostly  caoi 
the  extinction  of  the  epidemic,  or  are  little  favorable  to  i 
breaking  out.  There  are,  however,  many  exceptions  to  t 
rule ;  and  the  statement  of  Pruner,  that  the  disease  caandl 
exist  as  an  epidemic  except  lietween  the  dogrcos  of  17° 
22°  R.  (Bobortaon  givoa  12*5°  to  2i'5°  or  67"  to  87°  Fahr.D 
may  bo  set  aside  as  unfounded. 

Those  who  would  explain  the  exemption  from  plague,  which  TTpj 
Egypt  has  always  enjoyed,  by  its  weather,  and  particularly  by  ita  hlgljj 
temperature,  arc  naturally  brought  to  a  pause  when  tliey  reSect  tliot 
the  disease  has  been  prevalent  in  subtropical  and  ti'opical  parts  of  Asia 
and  AMca  under  a  temperature  which  has  not  only  eijoalled  bnt 
exceeded  that  of  the  spring  in  Upper  Egypt ;  and  if  plague  may  exiat 
:iE  an  epidemic  in  Middle  Egypt  nnder  a  temperature  of  from  25°  to 
30°  B.  (from  autumn  to  spring),  it  is  not  inconceivable  that  it  Bdgbt 
thrive  in  the  Nubian  winter  and  spring  with  a  temperatnre  of  18°  to 
io".  Examples  of  the  outbreak  or  poretsteucc  of  plague  under  ei 
heat  aie  furnished :  by  the  epideniic  of  1 735  in  Smyrna  (where  tl 
was  so  excessive  at  the  time  of  the  plague  that  persons  who  U 

'  Aiibort-lioclie,  Thirk,  Lnch^ze. 

'  In  Gliarwnl  it  broke  out  iti  1849  tnwanli  tUe  end  of  tbo  niiuy  tuK 
Instoil  tm  Hecpniber;  wbilt  m 
HI  ctrlj  OS  Mny. 
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town  for  the  ndgliboaring  villages  died  of  sunstroke  on  the  way)/  by 
that  ofMalta  in  i8i  2,  of  Algiers  iu  i8i3,2of  Greece' in  i828,of  Roumelia^ 
in  1837,  of  Besht  in  1877,  ^^^  ^^  Kumaon  in  1850.^  But  plague  has 
been  epidemic  in  extreme  cold  still  more  often  than  in  extreme  heat ;  as, 
for  example,  at  Bome  in  1656-57,*  at  Morienburg^  and  at  Stockholm^  in 
1 7 10- 1 1,  in  Transylvania  in  1708-9,'*  in  Provence"*  in  1720-21,  in  the 
Ukraine^*  in  1738,  in  Greece"  in  1727-28,  in  Boumelia*' in  1737-38,  in 
Kurdistan^  and  in  Kumaon  in  1849.^* 

*  Mackenzie,  'Philos.  Transact.,'  1753,  vol.  47,  384. 
'  Berbmgger,  in  Prns,  *  Rapporfc,'  1.  c. 

'  Gosse,  61 :  "  The  heat  in  July  was  excessive,  with  the  warm  winds  from  the 
south.  In  the  vicinity  of  Argos  two  persons  died  from  the  effects  of  the  great 
heat." 

^  MfiUer,  38 :  "  The  moist  warmth  of  spring  gave  place  to  the  protracted  heat 
and  drought  of  summer.  .  ,  .  The  Egyptian  tradition  that  the  dew  which  £alls 
at  the  end  of  June  will  destroy  the  matter  of  the  plague»  was  not  borne  out  by 
the  events  in  Roumelia  in  1837  .  •  •  •  ^^^  sultry  heat  of  August  gave  the  plague 
a  new  lease  of  life." 

^  "  Mahamurree,"  says  Rennic,  "  has  prevailed  in  temperatures  beyond  which 
it  is  known  that  the  plague  is  destroyed  or  suspended  in  Europe  and  Africa.  .  .  . 
At  Bhungdar  on  the  1 7th  May,  the  thermometer  in  the  shade  stood  at  83°  F. 
maximum  in  the  day ;  at  Mason  ....  it  may  be  affirmed  that  the  heat  was 
much  greater  even  a  month  earlier.  ...  At  Deghat  .  .  .  the  nmximum  thermo- 
meter on  the  19th  of  May  was  95^  at  three  p.m." 

*  A  Castro,  p.  11  :  "Roma)  etiam  inter  rigores  hiemales  .  .  •  •  non  desinit 
gliscere." 

7  Erdl, '  Ephemer.  med.-phy8.  Acad.  Leopold.  Cent.,'  v  and  vi,  obs.  130,  p.  247. 

^  Bosenstein, '  Tal  om  pesten,'  Stockh.,  1772-4. 

9  Chenot,  'Abhandl.  von  der  Pest.,'  Dresden,  1776,  p.  54.  '<The  plague  that 
invaded  Transylvania  in  1 708  lasted  through  the  severest  cold  of  the  following 
winter." 

'^  The  severe  winter  (snow  and  ice)  imposed  no  limits  on  the  epidemic ;  it  was 
raging  with  extraordinary  malignancy  during  that  season  at  Aries,  Toulon,  and 
various  other  places. 

^^  Schreiber,  p.  5  :  "  Mense  Julio  usque  in  hiemem  intensissimam,  immo  alicubi 
locorum  et  per  eam  integram  saeviit  morbus  popularis." 

'^  Qosse,  p.  71 :  "During  the  cold  and  moist  winter,  when  the  men  were  under 
canvas  or  in  the  bivouacs,  the  plague  spread  throughout  the  cantonments  of 
Ibrahim's  army." 

13  Muller,  1.  c. :  **  During  the  winter,  when  the  temperature  fell  at  times  to 
-  i3°B.,  the  pestilence  became  extinct  at  some  places,  but  at  others  it  continued 
the  whole  winter  through." 

^*  '  Papers,'  p.  12  :  "  Whilst  the  population  [at  elevations  of  5000  to  6000  feet] 
were  thus  snowed  up^  built  in  by  the  snow  in  the  midst  of  indescribable  filth, 
plague  became  active  among  the  infected  communities  and  almost  extinguished 
several." 

^  Kennie  says :  **  One  spot  [among  the  villages  attacked]  has  been  named,  as 
high  as  10,000  feet  above  the  sea,  which  elevation  must  give  a  constant  tempem- 
turc  low  enough  to  check  the  plague,  whereas  the  report  is  that  MahainiiBrM  Ims 
been  as  virulent  in  such  a  climate  as  elsewhere." 
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Several  of  those  who  have  observed  the  plague  in  Egypt 
(Alpinus,  Wolmar,  Larrey,^  Pruner,  Penay,*  and  others)  had 
laid  particular  weight  on  the  injurious  influence  of  the  ham- 
sin  upon  the  continuance  and  severity  of  the  epidemic,  and 
they  have  trusted  especially  to  the  observed  fact  that  an 
extinction  of  the  epidemic  is  associated  with  the  cessation  of 
that  desert  wind,  and  with  the  setting  in  of  the  so-called 
''  etesian  '^  winds  from  the  north  and  north-east.  It  is  highly 
improbable  that  the  hamsin  possesses  "  specific  "  properties 
which  might  cause  an  increase  in  the  extent  and  severity  of  the 
epidemic ;  the  influence  of  this  wind  would  be  manifested 
most  decidedly  in  the  elevated  temperature,  and  we  shoold 
thus  account  for  the  contradiction  which  these  observers  find 
themselves  in,  with  their  views  about  high  temperature  being 
a  restraining  influence  on  the  pestilence.  But  this  factor  in 
the  production  of  plague  should  not  be  rated  too  highly, 
inasmuch  as  the  pestilence  not  unf  requently  appears  when 
the  desert  wind  is  failing,  or  after  it  has  given  place  to 
northerly  winds.  Clot-Bey^  is  of  this  opinion,  and  he  adds 
that  he  had  never  himself  observed  an  increase  of  the  epi- 
demic while  the  Icamsin  was  blowing,  but  rather  a  diminu- 
tion of  it ;  and  Mackenzie  remarks  that  ho  had  not  made  out 
any  favorable  effect  of  the  '^  etesian  "  (north-east)  winds  in 
Constantinople  on  the  course  of  the  epidemic. 

We  should  find  it  equally  difficult  to  accept  the  opinion, 
advocated  especially  by  Pugnet,*  that  a  high  degree  of  atmo- 
spheric moisture,  taken  by  itself  or  in  conjunction  ^vith  high 
temperature,  affords  a  material  condition  for  tho  development 
of  plague  to  an  epidemic,  and  that  the  overflow  of  the  Nile, 
which  has  been  so  often  adduced  as  a  factor  in  the  etiology, 
becomes  a  cause  of  the  disease,  not  through  the  saturation 
of  the  ground,  but  through  the  increased  moisture  rising 
into  the  atmosphere  from  the  ground.  Against  this  view 
we  have  the  fact  that  many  epidemics  of  plague  in  Europe 
during  former  centuries,  and  in  Asia  in  recent  times,  have 

^  '  Med.*cbir.  Denkwurdigkeiten,  &c,*  From  the  French.  Leipzig,  1813, 
III. 

'  In  Prus,  *  Rapport,'  539. 

'  Op.  cit.,  219. 

*  Pag^et  sa^s  (302) :  *'  The  plague  in  Egypt  b  always  an  affair  of  a  hanud 
atmosphere." 
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broken  out  and  run  their  course  under  circumstances  of  place 
and  time  which  have  altogether  excluded  the  influence  of  a 
high  degree  of  atmospheric  moisture. 


§  126.  Relation  to  Soil  and  Altitude. 

Many  of  the  eariier  inquiries  into  the  genesis  of  plague 
are  subject  to  the  general  defect  that  their  authors  hacl 
attended  principally  or  almost  exclusively  to  the  circum- 
stances under  which  the  disease  arose  in  Egypt^  Turkey, 
and  other  parts  of  the  Levant.  Hence  the  doctrine,  which 
has  been  in  full  currency  until  recently,  that  the  plague,  in 
becoming  epidemic,  is  associated  essentially  with  low,  alluvial, 
and  copiously  watered  levels.  Many  facts  from  the  history 
of  pestilence  in  past  times  tell  against  that  notion ;  and  the 
observations  that  have  been  made  since  the  fresh  outbreak 
of  the  disease,  in  so  far  as  we  may  conclude  from  them 
hitherto,  place  in  a  very  questionable  light  the  doctrine  that 
particular  states  of  the  soil  have  some  significance  for  the 
pathogenesis. 

As  regards  the  immunity  of  elevated  regions,  the  idea  is 
supported  by  a  few  facts  ;^  but  against  it  there  is,  on  the 
one  hand,  a  series  of  earUer  experiences  of  the  disease  in 
Syria  and  in  the  Atlas  in  Algiers  at  elevations  of  1000  metres 
(3200  feet),  and  in  Armenia  (Erzeroum)  at  2000  metres,  and, 
on  the  other  hand,  and  even  more  decidedly,  the  recent  dis- 
covery of  the  disease  in  the  mountain  districts  of  Persia 
(Kurdistan),  Arabia  (Assir),  China,  and  India,  where  the 
pestilence  extends  its  sway  to  heights  of  3000  metres  and 
upwards.  So  that,  at  the  present  day,  there  is  some  reason  for 
regarding  an  elevated  locality  as  more  predisposed  to  plague 
than  a  low  plain.^ 

^  A  well-known  instance  ia  the  constant  Immunity,  in  spite  of  repeated  impor- 
tations, of  the  Abul-Daghnn  mountain,  situate  five  leagues  from  Constantinople, 
and  1800  feet  high.  The  same  is  told  of  a  hill  in  Malta,  which  has,  for  that 
reason,  acquired  the  name  of  **  Safi,"  or  "  the  healthy  f*  but  Hennen  has  observed 
that  when  the  plague  broke  out  in  Malta  in  181 3,  the  locality  of  Zebug,  which 
is  just  as  high  and  as  airy,  had  a  severe  visitatioii. 

>  Compare  Tholozan,  "  Du  d^vdoppement  da  Impeito  dana  let  pajs  montagneux 
«t  sur  les  hauts  plateaux  de  FEnrope,  de  P'  iii  the  *  Oompt. 

rend.,'  1873,  vol.  77,  p.  107* 
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That  the  geological  character  of  the  soil  is  without  any 
influence  on  epidemic  occurrence  of  the  plague  is  shown  by 
a  glance  at  the  area  of  the  disease^  which  includes  equally 
the  chalk  soil  of  Aleppo,  the  trachyte  of  the  Armenian  High- 
lands, the  limestone  of  the  Ionian  Islands,  and  the  alluvial 
and  diluvial  coasts  of  the  three  continents  of  the  Old  World. 
But  there  has  been  particular  stress  laid  on  the  physical 
characters  of  the  soil,  on  its  permeability  and  its  hygroscopic 
properties,  the  Nile  Valley  being  considered  to  be  in  these 
respects  a  classical  example  of  a  plague-soil.  Almost  all  the 
observers  of  the  plague  in  Egypt  agree  in  saying  that  certain 
processes  in  the  soil,  when  it  has  first  been  saturated  by  the 
overflow  of  the  Nile  and  then  left  to  dry  by  the  waters 
running  off,  are  directly  concerned  in  the  development  of 
the  disease ;  and  this  conviction  has  been  strengthened  by 
the  fact,  which  has  been  ascertained  on  many  occasions,  that 
the  plague  has  extended  just  as  far  as  the  inundation  has 
reached,  and  that  there  has  been  immunity  beyond  those 
limits.  This  opinion,  which  was  maintained  by  Prosper 
Alpinus  and  by  many  physicians  after  him,  and  has  been 
widely  accepted,  has  found  additional  support  in  the  recent 
outbreaks  in  Irak-Arabi  along  the  swampy  banks  of  the 
Euphrates  and  Tigris.  There  have  certainly  been  some 
Egyptian  authorities  who  have  raised  objections  to  this  theory, 
which  we  cannot  dismiss  peremptorily.  Thus  Bulard^  points 
out  that  there  is  an  overflow  of  the  Nile  every  year,  and  yet  the 
land  has  been  free  from  plague  for  years  together ;  that  the 
many  villages  which  lie  like  islands  in  the  midst  of  the  flooded 
plain,  are  by  no  means  the  earliest  or  the  most  inveterate 
seats  of  the  disease ;  that  the  fellahs,  although  they  work  in 
this  flooded  ground  covered  with  Nile  mud  as  with  a  crust, 
and  are  exposed  therefore  to  its  direct  effects,  do  not  suffer 
from  plague  either  sooner  or  more  severely  than  the  urban 
population,  and  that  sometimes,  indeed,  few  or  no  cases 
of  sickness  occur  among  them  while  the  pestilence  is  raging 
in  the  adjacent  towns.  Against  the  theory,  further,  there  are 
many  facts  from  the  history  of  plague  outside  Egypt.  It 
has  often  been  epidemic  in  various  parts  of  Europe,  especially 
in  England,  the  south-west  of  Grermany,  and  in  ScandUbmyian. 

*  Op.  cit,  35. 
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countries,  where  the  state  of  the  soil  in  no  wise  corresponded 
to  those  conditions  of  the  plague-soil  as  defined.  It  has 
often  broken  out  in  years  which  have  been  remarkable  for  the 
want  of  rain,  when  there  could  be  no  thought  of  a  saturation 
and  subsequent  drying  of  the  ground  ;  and,  again,  it  has 
been  prevalent  at  a  time  when  the  ground  was  frozen  and 
covered  with  snow,  when  the  changes  in  its  deeper  strata, 
accordingly,  could  not  exert  any  influence  upon  the  exterior^ 
But  the  experience  of  the  most  recent  outbreaks  supplies  us 
with  arguments  of  scarcely  less  weight  against  the  assump- 
tion that  the  development  of  plague  to  an  epidemic  is 
absolutely  dependent  on  that  state  of  the  ground  of  which  we 
have  spoken.  The  plague  in  Kurdistan,  prevalent  throughout 
the  severest  part  of  the  winter,  and  at  an  elevation  of  200Q 
metres  (6500  feet),  had  its  seat  on  a  dry,  stony,  and  barren 
soil  of  limestone.  On  the  plateau  of  Assir,  it  spread  over  a 
fruitful  region  quite  free  from  any  large  water-courses  or 
marshes,  while  the  swampy  plain  forming  the  declivity  was 
exempt.  In  India  it  has  been  prevalent  equally  in  the 
damp  valleys  and  jungle-covered  slopes  of  the  Himalaya,, 
and  on  the  rocky  and  dry  soil  of  Kattiwar  or  the  sandy  and 
barren  plain  of  Ahmedabad  and  Mewar.  Tholozan^  has,  there- 
fore, reason  for  saying  :  "  The  points  at  which  the  bubonic 
fever  may  originate  are  found  equally  in  mountainous  districts 
at  a  great  height  and  on  a  dry  and  non-alluvial  soil,  and  in 
the  low  and  damp  plains  of  Mesopotamia.^'  But  there  are 
still  many  observations  which  tell  in  favour  of  a  dependence 
of  epidemic  plague  on  certain  local  circumstances.  It  is 
very  often  confined  within  a  narrow  range  which  it  does  not 
exceed,  notwithstanding  the  free  and  often  busy  communica- 
tion with  the  neighbourhood.  Not  unfrequently  there  are  a 
few  points  terribly  smitten  in  the  midst  of  a  wide  expanse 
of  country,  while  at  many  other  localities  the  cases  may  be- 
only  sporadic  for  a  great  length  of  time.  Those  places, 
again,  which  escape  in  one  epidemic,  may  become  the  scene 
of  severe  outbreaks  on  other  occasions.  The  only  possible 
explanation  of  this  remarkable  feature  in  the  mode  of  dif- 
fusion of  the  diaeasoj  mart  be  to  assume  certain  local  pecu- 
liaritioB^  eitiM  ^'^rnxmsA,  which  favour  tha 


522         GEOGRAPHICAL  AND  HISTORICAL  PATHOLOGY. 

genesis  of  the  disease  or  make  it  possible^  and  whose  absence 
preclades  its  development  to  an  epidemic.  A  clear  insight 
into  the  nature  of  these  local  peculiarities  is  not  attainable  in 
the  present  state  of  our  knowledge.  But  we  have  at  least 
reason  to  place  them  rather  in  hygienic  deficiencies  than  in 
any  characteristic  qualities  of  the  soil ;  although  even  that 
is  a  point  of  view  which  is  far  from  presenting  a  complete 
solution  of  the  problem. 


§  127.  Intimately  Connected  with  Want  and  Filth. 

There  is  no  point  in  the  etiology  of  plague  about  which 
observers  at  all  times  and  in  every  place  have  been  so 
entirely  in  agreement^  as  that  the  origin  and  diffusion  of  the 
disease  are  closely  connected  with  the  injurious  influences  of 
a  defective  hygiene,  and  particularly  with  domestic  misery. 
Almost  all  the  authorities  on  epidemics  of  plague  in  Europe 
during  past  centuries  point  to  the  accumulation  of  filth  in  the 
houses  and  in  the  streets^  to  defective  disposal  of  faecal 
matters  and  other  animal  excreta^  to  overcrowding  and  in- 
sufficient ventilation  of  dwellings^  and  the  like^  as  a  real 
means  of  fostering  the  pestilence ;  they  all  urge  the  removal 
of  these  noxious  influences  as  the  most  important  principle 
of  prophylaxis,  and  they  all  remark  that  the  reason  why  the 
plague  has  mostly,  and  sometimes  exclusively,  attacked  the 
poorer  part  of  the  population,  is  that  among  them  the  defects 
of  social  well-being  are  most  felt. 

"The  first  outbreak  of  plague,"  says  Orraeus'  of  the  epidemic  of  1770 
in  Jassy  and  Moscow,  "  was  everywhere  in  squalid  tenements  and  dwel- 
lings, where  the  air  was  moist,  warm,  and  impure;  when  it  showed 
itself  in  houses  of  a  better  class  it  was  extinguished  without  much 
trouble.  .  .  .  Even  when  it  waa  at  its  height,  if  perchance  it  f  oxmd 
its  way  into  houses  of  the  larger  and  better  sort,  it  was  never  known  to 
attain  great  virulence,  and  it  was  quickly  suppressed  by  due  precaution 
.  .  .  The  plague  spent  its  fury  upon  the  people,  and  comparatively  few 
people  in  a  better  station  of  life  were  carried  off  by  it.  This  waa  the 
uniform  experience  in  the  epidemic  of  which  I  write,  as  it  had  been  in 
others."  The  same  opinion  is  expressed  by  Diemerbroeck*  for  the 
plague  of  1635  at  Nymwegen,  by  those  who  saw  the  epidemic  of  1680  at 


1  ( 


Descriptio  pestis/  p.  51.  '  Op.  cit,  lib.  ii,  cap.  3. 
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Leipzig,*  by  Botticher'  for  that  of  171 1  at  Oopenhagen,  by  Stockel'  for 
the  Danzig  epidemic  of  1709,  by  Lange^  for  the  plague  in  Transylvania 
in  1786,  by  Minderer*  for  that  of  1798  in  Volhynia,  and  by  Gosse*  for 
the  epidemic  of  1828-29  in  Greece.  Muratori/  in  summing  up  the 
experiences  of  the  Italian  epidemics,  says :  "  Percio  nelle  contrade  piu 
stratte,  e  ricolme  di  poveri  abitanti,  entrato  che  vi  sia  il  male,  si  vede 
in  poco  tempo  una  spaventosa  desolazione;  e  le  cittci  piu  popolate 
restano  a  proporzion  piii  afflitte,  che  Taltre  men  popolate." 

But  the  same  conclusions  are  come  to  by  all  who  have 
observed  the  disease®  in  Egypt,  Syria,  Asia  Minor,  and 
Turkey  in  Europe.  In  like  manner  all  the  information  that 
has  reached  us  regarding  the  latest  outbreaks  in  India, 
Mesopotamia,  and  Persia  is  agreed  in  saying  that  nothing 
has  fostered  so  much — and  in  India  still  fosters — the  epidemic 
(and  endemic)  prevalence  of  plague  as  the  frightful  misery 
in  all  that  relates  to  dwellings,  clothing,  and  the  like, 
and  the  total  absence  of  all  consideration  for  rational 
hygiene.  The  opinion  is  also  unanimous,  that  the  classes 
most  exposed  to  such  injurious  influences  have  suffered  from 
plague  most  severely. 

Bennie,  in  his  sketch  of  the  social  condition  of  the  villages  in  Gharwal 
that  were  attacked  by  the  pestilence  first,  and  with  greatest  severity, 
says :  **  The  filth  is  everywhere — in  their  villages,  their  houses,  and 
their  persons.  .  .  Their  dwellings  are  generally  low,  and  ill  venti- 
lated except  through  their  bad  construction ;  and  the  advantage  to  the 
natives  in  other  parts  of  India  of  living  in  the  open  air  is  lost  to  the 
villagers  of  Gharwal,  from  the  necessity  of  their  crowding  together  for 
mutual  warmth  and  shelter  against  the  inclemency  of  the  weather."  A 
similar  picture  of  the  unhygienic  conditions  of  that  region  is  drawn  by 
Francis  and  by  Pearson ;  and  Murray,  in  a  recent  paper  on  plague  in 
India,  says :  "  All  the  medical  officers  concur  in  the  dissemination  being 
essentially  promoted  by  crowding,  bad  ventilation,  and  defective  sanitary 

1  'Leipziger  Pestschade,  &c.,'  Altenb.,  1681,  cap.  9. 

2  Op.  cit.,  p.  26, 

'  Op.  cit. :  "  The  evil  fell  mostly  upon  the  poor." 

*  Op.  cit.,  p.  70. 

^  L.  c.,  p.  27  :  **  In  this  epidemic  also,  experience  showed  that  only  the  people 
of  the  lowest  class  were  attacked." 
^  Op.  cit.,  p.  53  :  *'  The  poorer  classes  were  the  chief  victims  of  the  scourge." 
7  *Del  govemo  della  peste,  &c.,'  lib.  i,  cap.  3,  Bresc.,  1721,  p.  21. 

*  Wolmar,  p.  31,  Larrey,  op.  cit.,  i^  118,  Delaporte,  in  Prus  (*  Rapport^'  329, 
339),  Delong,  ib.,  519^  Masseranoy  ib.>  514,  Pruner,  op.  cit.,  420,  Aubert- Roche, 
io3>  Clot*Be{y»  i^  ai8»  and  othen  for  Egypt;  Russell,  Lasperanza,  in  Prus 
(« BappofV  489*  ■  *^  ^»m  i  Thirk,  1.  c.  781,  and  Aubert 
for  Aflia  II  '  625),  for  Constantinople. 
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ftrrangementB.'*  In  Dickwm's  aocovmt  of  the  plagaeof  1S76  in  Irak- 
Aiabi  it  it  stated:'  " The  most  palpable  and  evident  <^  all  the  ranscs 
which  predispoae  an  indiTidaal  to  an  attack  of  plague  daring  an 
epidemic  outbreak  is  poverty .  No  other  malady  shows  the  inflnenoe  oi 
this  &ctor  in  so  striking  a  degree;  so  much  so,  indeed,  that  Dr. 
Gabiadis  styles  the  plague  miaerue  aior&iw.  In  his  erpoience  (1S76-77 
in  Bagdad)  he  found  that  the  poor  were  seldom  spared,  the  wealthj 
hardly  erer  attacked."  This  enables  ns,  adds  Dickson,  to  understand 
why  'H'^l*!*,  a  filthy  town  crowded  with  a  destitute  proletariat,  should 
hare  been  decimated,  and  why  Kerbela,  one  of  the  cleanest  and  most 
prosperous  towns  in  Irak-Arabi,  should  hare  been  almost  entirdy 
spared. 


§    128.     SUSCEPTIBILITT    OF    DlPVBBENT    RaCES    TO    THE    MoRBII> 

Poison. 

In  our  critical  survey  it  behoves  us  to  glean  the  trae 
lessons  of  experience  as  to  differences  in  the  amount  of 
sickness  and  mortality  among  various  rcLces  and  nationalities. 
The  observers  of  the  last  epidemics  of  plague  in  Egypt  are 
almost  absolutely  unanimous  in  saying  that  the  largest 
number  of  deaths  from  plague  occurred  among  the  negroes^ 
next  to  them  among  the  Berbers  and  Nubians^  and  in  the 
third  degree  among  the  Arabs ;  while  the  Europeans  were  tho 
most  favorably  treated,  those  from  northern  countries  in 
the  first  place,  and  less  so  the  southerners  (Turks,  Greeks, 
and  Armenians).  It  appears  to  me  to  be  doubtful  whether 
we  have  here  to  deal  with  degrees  of  national  predisposition. 
Probably  it  is  the  social  element  that  gives  the  key  to  those 
differences;  and  that  is  the  opinion  also  of  Aubert-Roche 
and  Gholet,  who  say  that  the  nationalities  who  live  amidst 
conditions  of  greatest  wretchedness  have  suffered  from 
plague  most.  This  may  serve  also  to  explain  the  striking 
fact  that  plague  on  the  slopes  of  the  Himalaya  has  spread 
hitherto  only  among  the  natives,  and  has  entirely  spared 
the  European  officials,  whose  number,  however,  is  small. 

We  must  rate  highly,  therefore,  the  importance  of   this 
etiological  factor  for  the  development   of  plague;    bat  wo 
should  not  be  justified  in  viewing  the  products  of  patoesi 
tion  as  representing  in  themselves  the  virus  of  plague 

*  « Fkipen»'  p.  54. 
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the  attempt  in  particular  to  refer  the  pathogenesis  to  the 
action  of  products  of  cadaveric  decay^  to  the  so-called 
cadaveric  poison,  must  be  held  to  have  failed  completely. 
This  opinion,  which  had  been  entertained  conjecturally 
before,  has  in  recent  times  been  placed  on  a  seemingly  firm 
basis,  and  invested  with  a  halo  of  science,  by  Lagasquie^  and 
Pariset,^  the  French  commissioners  sent  to  Egypt  in  1828  to 
study  the  plague,  and  who  regard  Egypt  as  the  proper  seat 
and  starting  point  of  the  disease.  The  same  hypothesis  has 
been  adopted  to  explain  the  origin  of  the  disease  in  the 
case  of  the  recent  outbreaks  in  Mesopotamia. 

The  observers  in  question  consider  it  as  proved  (calling  to  witness 
Herodotus,  Diodoms,  and  Strabo,  who  commend  Egypt  for  its  healthy 
climate)  that  plague  had  not  occurred  in  Egypt  preyious  to  A.D.  543,  but 
became  epidemic  there  for  the  first  time  in  that  year.  They  point  out 
that  this  first  appearance  of  the  plague  falls  exactly  at  the  time  when 
the  embalming  of  bodies  was  given  up,  as  a  practice  not  consonant  with 
the  spirit  of  the  Christian  religion,  and  when  burial  was  generally  intro- 
duced. They  go  on  to  show  that  the  sort  of  burial  practised  in  Egypt 
has  always  been  so  very  insufficient  that  the  atmosphere  all  around  has 
been  filled  with  the  products  of  cadaveric  decomposition.  '*  Thus  it 
happened,"  say  they,  in  closing  their  argument,  **  that  with  this  most 
dangerous  innovation  a  most  dangerous  disease  was  created.  So  long 
as  corpses  were  embalmed  there  was  no  plague;  when  that  practice 
ceased  pestilence  appeared.  Is  there  a  more  conclusive  and  more 
notable  piece  of  evidence  in  any  science  in  which  the  facts  are  not 
ascertainable  with  mathematical  certainty  P" 

In  the  groundwork  of  this  argument,  there  is  first  of  all 
the  quite  erroneous  assumption  that  the  disposal  of  the  dead 
by  embalming  had  been  for  thousands  of  years  a  practice 
among  the  whole  population  of  Egypt.'  But  the  hypothesis 
must  lose  all  value  whatsoever  when  we  reflect  that  plague, 
on  the  testimony  of  Ruf  us,  had  been  prevalent  in  Egypt  in 
remote  antiquity.*  And  the  whole  theory  of  plague  originating 

*  '  Revne  m^d.,'  1829,  Nov.,  207. 

3  <  Memoires  ear  lea  causes  de  la  peste,'  Paris,  1837. 

'  Labat  ('  Annal.  de  la  m4d,  physiol.,'  1834,  xxv,  727)  and  Clot-Bey  (op.  cit., 
192)  have  completely  refated  this. 

^  Pros  ('Bapport  aiir  Im  peate^,  who  thinks  it  a  ''great  and  incontestable 
fact "  that  plagna  vap  «ilm4m  fm  Acipt  at  the  time  of  the  Pharaohs,  and  .during 
the  Perdfttt  t  mder  the  Ptolemys,  disposes  of  the 

ineoovi  '  t  '^  BreryUung  leads  us  to  believe 

thai  isn  been  fporadic." 
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from  the  decomposition  of  corpses  must  fall  to  the  ground, 
as  the  reflective  physicians  of  the  seventeenth  and  eighteenth 
centuries  have  pointed  out,^  when  we  recur  to  the  history  of 
wars  in  past  times,  and  even  in  recent  times.  The  popula- 
tions of  besieged  towns  have  suffered  for  months  together 
from  destructive  epidemics  of  typhus  and  dysentery ;  armies 
have  been  obliged  to  camp  for  long  periods  on  battlefields, 
or  close  to  them,  when  the  air  was  charged  with  products  of 
decomposition  from  the  bodies  of  men  and  animals  buried  in 
heaps  in  shallow  trenches ;  those  scenes  have  been  enacted 
over  and  over  again,  not  only  in  the  heart  of  Europe,  but 
also  near  to,  and  even  upon,  the  classical  plague-ground  of 
the  East ;  and  yet  no  outbreak  of  plague  has  been  induced. 
One  should  not  ignore  the  fact  that  an  accumulation  of  the 
products  of  putrefaction  taking  place  under  such  circumstances 
has  not  unfrequently  encouraged  the  outbreak  of  the  disease  ; 
but  their  action  has  been  in  no  wise  different  from  that  of 
other  products  of  decomposition.  For  the  development  of  the 
disease  and  the  formation  of  a  plague-centre  there  is  always 
required  the  access  of  the  specific  virus  of  plague.  Those 
plague-centres  extend  just  as  far  as  the  diffusion  of  the 
virus  reaches  to ;  but,  where  the  virus  comes  not,  no  matter 
how  unfavorable  the  hygienic  conditions,  there  the  immunity 
from  the  pestilence  is  complete. 


§   129.    Native  Habitats — Importation — New  Foci — Dis- 
appearance PROM  Egypt. 

Connected  with  this  discussion  of  the  factors  tha^  favour 
the  origin  of  plague,  there  is  the  question  of  the  native 
habitat  of  the  plague-poisoii ;  or,  in  other  words,  the  question 
whether  it  is,  or  always  has  been,  autochthonous  wherever 
the  disease  has  been  prevalent  or  is  prevalent  still,  or 
whether  certain  points  within  the  plague-radius  have  been 
the  original   seats  of  the  poison,  and  the  occurrence  of   the 

*  Dienierbroeck,  for  instance,  says  (lib.  i,  cap.  viii,  Probl.  iv,  §  4)  :  *'  Cadavcra 
sive  bominam,  sive  aliornm  animalium  putrescentia  pestem  non  generare,  docent 
mnlts  magnsD  stragefl,  in  qoibns  talis  cadavcrum  inhnmatomm  putrcfactio 
nuUaB  pestes  induxit." 
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disease  outside  them  has  always  been  a  consequence  of 
importation  of  the  poison.^  As  in  the  case  of  most  of  the 
infective  diseases^  so  also  for  the  plague,  a  definite  answer 
to  this  question  is  beyond  the  bounds  of  possibility ;  and  the 
obscurity  which  has  at  all  times  enveloped  it  has  only  been 
increased  by  the  experience  of  the  most  recent  outbreaks. 

It  is  at  least  highly  improbable  that  plague  ever  arose 
autochthonously  on  the  soil  of  Europe.  It  is  obviously 
impossible  to  follow  now-a-days  the  track  which  the  disease 
took  in  past  centuries,  and  especially  in  the  middle  ages  f 
but  from  the  time  that  the  attention  of  physicians  and  other 
authorities  began  to  be  directed  to  this  important  question,  the 
conviction  has  continued  to  gain  ground  that  the  diffusion  of 
plague  over  Europe  had  always  to  be  referred  to  importation 
from  the  East.' 

In  the  seventeenth  and  eighteenth  centuries,  when  the 
outbreaks  in  Europe  were  rarer  and  within  narrower  limits, 
it  was  possible  to  follow  these  lines  of  diffusion  with  greater 
certainty ;  and  for  that  period  at  least,  as  well  as  for  the  current 
century,  the  explanation  which  Eggerdes  gave,  in  an  excellent 
essay^  on  the  plague,  holds  good : 

'  That  plague  counts  among  the  communicable  or  contagious  diseases,  requires 
no  further  proof.  Only  an  obscurantist  adherence  to  preconceived  opinions  and 
vague  notions  can  permit  anyone  nowadays  to  deny  the  communicability  of 
plague,  or  to  assert  its  autochthonous  development  from  the  **  constitution  of  the 
air/'  or  the  "  genius  epidemicus,"  or  from  a  transmutation  of  malarial  fever  or 
typhus.  There  may  be  differences  of  opinion  as  to  the  ways  and  conditions 
of  its  communication,  but  not  as  to  the  fact  itself;  and  I  believe  I  am  justified, 
from  the  scientific  point  of  view,  in  not  discussing  once  more  this  threshed-out 
question,  and  in  declining  to  add  another  to  the  legion  of  controversial  articles 
on  the  contagiousness  or  non-contagiousness  of  the  plague. 

'  Attention  has  justly  been  called  to  the  great  merits  of  many  of  the  Italian 
physicians,  such  as  De  Bonagontibus  and  Massaria,  in  advocating  the  doctrine 
of  contagiousness  and  in  proving  the  importation  of  the  disease  into  Europe 
from  the  East.  But  it  may  be  inferred  that  German  physicians  also  had  at  that 
period  formed  a  correct  opinion  of  the  state  of  matters,  from  the  accounts  of 
the  origin  and  progress  of  epidemics  of  plague  in  Europe  which  have  been 
furnished  by  Agricola  (*  De  peste  libri  iii,'  Basil,  1554,  20),  Comarius  ('  De  peste 
libri  ii,*  Basil,  1551-5)  and  Cirenberg  ('Wider  aUe  pestilenzische  ....  Fieber, 
ein  griindtlicher  Bericht,'  Leipzig,  1564-7).  The  latter,  speaking  of  the  spread 
of  the  pestilence  in  1549  from  the  East  through  Russia,  Livonia,  Lithuania, 
Prussia,  Pomerania,  and  Silesia,  says  :  "  all  of  which,  the  people  have  brought  «p- 
contagio  from  one  country  to  another." 

3  '  Der  grausamen  Pest-scuche  gnindliche  und  wahrhaflftige  Abbilduug,'  &c. 
Bresl.  and  Leipz.,  1720-28. 
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"  Eveiy  medical  man  knowa  that  contrudictor;  or  disBimilar  opimoiw 
lu-eheld  b;  those  who  writeou  the  plagaa;  but  we  ahiill  not  diacovertlic 
txuccauseofthiswant  of  uniformity  if  it  be  not  inthoiguoronceot  those 
who  leave  sncL  cooflicting  opiuions  behind  them  in  their  papcra  and 
books.  One  will  have  it  that  the  plague  comes  out  of  the  sky,  onothei' 
that  it  oriecB  with  bad  and  poiBoaouB  emanations  out  of  the  earth,  and 
Htill  others  that  plague  is  nothing  else  than  a  viiiilent  fever,  earposaing 
all  other  fevers  in  maJigaitj.  .  .  .  Now,  to  get  at  the  truth  in  these 
opiniona.let  us  observe  how  the  plague  in  1679  was  carried  from  Tarkqf 
to  Hungary,  fi-om  Hungary  to  Austria,  from  Austria  to  Bohemia, 
Saxony,  and  to  other  porta  of  Germany.  In  like  manner,  that  of 
was  brought  from  Turkey  to  Poduliu,  from  Fodolia  to  Poland,  and  e 
.  .  .  If  my  own  hiswiy  of  plague  and  those  of  others  are  to  be 
credited,  thia  transference  has  taken  place  either  through  goods  in 
which  there  had  been  concealed  a  certain  material  poiaonoQS  entity  that 
could  infect  a  man  when  he  came  in  contact  with  it,  or  it  had  been 
bunded  on  to  others  by  men  who  were  themselvea  already  infected  with 
it.  Kveryday  experience  has  taught  ua  that  this  has  happened  .  .  . 
without  the  sky  or  the  stars,  the  earth  or  the  air,  or  other  1 
already  prevailing,  contributing  in  the  smallest  degree  tliereto. 
If,  then,  the  plague  arises  from  such  a  material  poison -entity, 
can  be  carried  per  fomUem,  aa  by  a  tinder,  from  one  place  to  ai 
it  follows  necesaarilj  that  such  poiaon  must  be  organised,  and  that 
can  likewise  multiply  to  infinity.  .  ,  .  For,  who  does  not  see  that 
from  an  infected  thing  first  one  man  may  catch,  and  from  him  another. 
and  from  the  other  a  third,  and  so  on  until  many  hundreda,  and  even 
thousands,  have  caught  the  infection.  " 

lu   these   few   artless  words   tlicre   is   contained, 
opinion,  more  trath  than  in  the  many  bulky  volumes  whicil 
contend  for  the  antochtlionous  origin  of  plague  on  Enropt 
soil  not  only  in  former  centuries,  bnt  ovou  in  modem  tim 
and  at    tLe    present    day,    basing    their    contention 
improved  asBumptiona    and    orroneou sly- interpreted  i 
upon  the  assumption  of  a  "  tyjihous  genius  epidemic 
such  a  "  transformation  of    malignant    fever  into    plague  T 
as  Eggcrdes  was  adverting  to. 

It  has  been  concluded,  from  the  fact  of  pli^ue  breaking  ont  at  a  ti 
when  typhus  or  malarial  fever  has  been  prevalent,  that  there  is  : 
nosological  or  etiological  relationship  between  it  and  thos 
There  have  been  observations  published,  purporting  to  prove  that  t] 
do  occur  transitions  of  typhus  or  malaria  into  plague,  both  for  the  a 
deniic  as  a  whole  and  in  individual  cases ;  and  it  has  been  pretended  tkl 
in  particular  cases  ot  typhuBor  typhoid,  thi;  aymptomahave  beei 
vutod  by  "  plague- symptoms,"  tLat  is  to  say,  by  inflommatoiy  b 
of  the  lymphatio  glands,  and  that  malarial  fever  has  been  oompl 
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with  symptoms  of  plague  and  has  ultimately  degenerated  into  a  tme 
epidemic  of  it.  And  while  all  these  alleged  observations  have  been 
brought  forward  as  proofs  of  the  autochthonous  development  of  plague 
in  Europe  in  recent  times,  it  has  been  concluded  further  that  the  same 
must  have  taken  place  to  a  much  greater  extent  in  past  centuries.  The 
notion  of  a  "  typhous  constitution  of  the  air  "  may  now  be  regarded  as 
one  that  science  has  done  away  with ;  and,  in  further  criticism  of  these 
arguments,  it  need  only  be  said  that  the  coincidence  in  time  of  two  or 
more  epidemic  diseases  does  not  by  any  means  warrant  us  in  at  once 
concluding  for  their  nosological  and  etiological  identity  or  resemblance, 
that  cases  of  typhus  or  malarial  fever  complicated  with  swollen  lym- 
phatic glands  are  far  from  constituting  *'  cases  of  plagi^e,"  and  again, 
that  in  many  of  these  alleged  cases  of  *'  buboes "  it  has  not  been  an 
affair  of  swollen  lymphatic  glands  but  of  inflammation  of  the  parotid, 
and  that  cases  of  that  soi't  have  never  given  rise  to  further  '*  cases  of 
plague  "  or  to  the  development  of  a  plague  epidemic,  not  even  under  the 
worst  hygienic  conditions.  Finally,  as  regards  the  alleged  development 
of  plague  from  malarial  fever,  we  must  set  down  the  observations  adduced 
in  proof  of  it  as  errors  of  diagnosis.  In  numerous  epidemics  of  plague, 
especially  in  recent  times  and  at  places  where  the  disease  had  been 
rai*ely  seen,  and  was  therefore  unfamiliar  or  quite  unknown  to  the  prac- 
titioners, these  and  other  errors  of  diagnosis  have  played  an  unfortu- 
nate part ;  so  much  so,  indeed,  that  often  a  long  period  has  elapsed  and 
the  pestilence  even  reached  its  height  before  the  faculty  had  arrived  at 
a  correct  estimate  of  its  character.  It  is  certainly  nothing  to  the  credit  of 
Seidlitz,*  whose  merits  are  generally  so  great,  that  he  has  given  prominence 
to  this  error  of  "  plague  developing  out  of  malarial  fever,"  in  his  sketch 
of  the  epidemic  of  plague  among  the  Russian  troops  in  the  Danubian 
Frincipsdities  in  1828-29 ;  because  two  quite  different  diseases  were  pre- 
valent together  on  the  malarious  soil  of  Wallachia,  he  has  been  led  to 
promulgate  an  erroneous  doctrine,  which  confronts  us  in  the  subsequent 
essay  of  Witt  on  the  same  epidemic  (although  it  is  here  in  a  somewhat 
modified  dress)'  as  well  as  in  the  accounts  by  Naranzi  and  by  Beck*  of 

^  He  says  iu  his  report  ('  Abhandl.  pract.  Aerzte  in  Petersburg,'  v,  213):  "  Thus 
the  fever  of  the  plague,  transplanted  from  its  native  soil  and  divorced  from  the 
epidemic  constitution  favorable  to  it,  changed  into  an  intermittent.  Why,  then, 
should  not  intermittent  fever,  reversing  the  order,  pass  into  bubo-plagae,  when 
circumstances  and  epidemic  constitution  are  auspicious?  Why  should  we 
not  assume  that  an  exalted  ague-constitution  may  induce  a  disease,  which  is  at 
other  times  sporadic  and  without  any  keenness  of  contagion,  to  take  to  itself  an 
epidemic  contagiousness  ?" 

'  He  seeks  to  prove  that  the  pestilence  that  occurred  in  the  Russian  army  was 
not  the  plague,  but  a  peculiar  malady,  arising  from  the  endemic  malarial  fever 
of  Wallachia  raised  to  a  higher  potency  and  complicated  with  buboes,  carbuncles, 
ntid  the  like,  and  called  therefore  the  **  Wallachian  pestilence."  Nothing  more 
has  been  heard  of  this  pestilence. 

3  *  Wien.  med.  Presse,'  1876,  Nos.  23,  24.  The  plague  in  Bagdad  he  names 
*'  febris  intermittens  rcmittensque  bubouica." 
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the  epidemics  of  plague  in  Irak-Arabi.  The  latter,  indei^  have 
fairly  diepoaed  of  bj  the  publioationB  of  Colvill,  Adler,  Cubiadis,'  and 
others ;  but  it  ia  usually  a  difficult  matter  to  nproot  uu  error  resting  on 
belief  in  authority,  and  it  is  therefore  not  anrprising  that  in  the  laat 
small  epidemic  of  plaguo  in  1878-73  in  the  GoTernment  of  Aatraklian. 
where  the  diagnoaiB,  to  tell  the  truth,  was  made  after  the  epidemic  was 
over,  the  doctrine  of  the  development  of  the  pestilence  from  malarial 
fever  should  have  found  cnn-ency  for  a  time.  A  greatly  eeteeuu.'d 
stndent  of  the  medical  history,  who  is  an  adherent  of  the  doctrine  of  an 
autochtUonoua  origin  of  plague  on  the  soil  of  Em-ope,  and  is  very 
sceptical  as  to  the  diffusion  of  the  disease  there  solely  by  communication, 
remarks  that  "the  conflict  between  the  rigid  ontological  method  and 
scientific  pathology  huM  never  been  brought  out  more  sharply  "*  than  in 
the  diBcnssions  among  the  Bussian  militaty  surgeons  on  the  origin  and 
character  of  the  pestilence  of  iSaS-ag,  one  section  of  them  holding  to 
the  ojiinion  of  Seidlitz,  and  the  other  taking  the  disease  to  be  the  true 
plague  impoi-ted  from  Turkey,  its  place  of  origin.  [Haescr  adds  that 
the  controversy  was  settled  in  favour  of  the  medical  bureaucracy  of  St. 
Petersburg,  and  that  "ontologismus"  triumphed.]  In  my  opinion  that 
controversy  arose  because,  on  the  one  aide,  there  were  vngne  notiona  of 
"epidemic  constitution  of  the  air"  and  " tranemutatio  morbomm" 
hindering  a  fair  and  intelligent  view,  while,  on  the  otlior  side,  lliore  was 
a  fii-m  adherence  to  the  rational  principle  which  Grieaiu^;^  gives  expKB- 
sion  to  when  he  says  :  "  The  plague  is  a  perfectly  specific  disease  and  its 
causes  must  be  specific."  And  this  is  a  principle  that  mnst  be  main- 
tained, if  we  are  not  to  upaet  the  whole  nosology  of  the  acute  infectire 
discuses,  give  up  all  progress  in  etiology,  and  end  by  allowing  all  thu 
acute  infections  again  to  enter  the  category  of  "  febris  postilcns." 

There  is,  in  my  opinion,  not  a  single  fact  to  show  that 
plaguo  ever  had  an  autochthonous  origin  in  Eurojjc  in  the 
middle  ages  or  subsequently.  Since  the  sevcnteonth  century 
at  least,  every  epidemic  on  European  aoii  outside  Turkey  has 
owed  its  origin  to  importation  of  the  morbid  poison  from  the 
Kast,  and  that  will  probably  hold  good  also  for  Tnrkoy  in 
Europe,  The  assertion  of  medical  pi-actitioners  and  other 
residents  in  Constantinople  that  an  importation  from  Egypt 
and  Syria  has  on  every  occasion  preceded  the  outbreak  of 
plague  is  by  no  mean  conclusive ;  for  many  practitioners  in 
Egypt,  such  as  Wolmar  and  Bulard,  think  that  it  has 
always  been  brought  to  them  from   Turkey  or  Syria,  whila    1 

I  Robertson,    Segur-Dupeyron,*    and    others,    rotuming    jdMM 

'  Quoted  by  Dickson,  in 'Papers,'  p.  53.  ^^^^M 

'  Hiescr, '  QeschicUte  tier  Med.  Had  der  Ep'iil.  Erankhaiteo,'  iii,  Cji,  ^^^^| 

'  In  Pnu, '  Riipport,'  591.  ^^^H 
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compliment,  reject  the  endemic  occurrence  of  plague  in  Syria, 
and  locate  the  source  of  the  disease  in  Egypt  and  Turkey— 
a  style  of  investigation  which  leaves  the  inquirer  as  if  sus- 
pended between  heaven  and  earth.  But  it  is  wortny  of  note, 
in  estimating  the  part  that  Turkey  plays  herein,  that,  on  set- 
ting the  plague-years  in  that  country  against  those  of  Egypt 
and  Syria,  there  are  very  few  years  when  the  plague  has 
been  in  Constantinople  without  being  at  the  same  time  in  one 
or  both  of  the  other  countries ;  and  even  these  few  exceptions 
might  vanish  if  the  history  of  pestilence  in  Egypt  and  Syria 
were  better  known  to  us  than  it  is.  Again,  it  is  highly 
probable  that  the  epidemics  of  plague  which  had  occurred  in 
Mesopotamia,^  Persia,^  Arabia,^  the  Barbary*  States,  and 
Morocco^  up  to  the  year  1839,  or  previous  to  the  fresh  out- 
break in  them,  were  not  due  to  an  autochthonous  develop- 
ment of  the  morbid  poison  in  those  countries  themselves,  but 
to  its  importation  from  other  regions.  In  favour  of  this 
view,  there  are  the  facts  that  plague  has  occurred  very 
rarely  in  those  countries,  the  various  epidemics  having  been 
separated  by  intervals  of  ten  or  twenty  or  thirty  years,  and 
that  the  appearance  of  the  disease  has  always  coincided  with 
its  wide  diffusion  in  neighbouring  regions,  from  which  an 
importation  of  it  could,  in  many  instances,  be  made  out  with 
certainty.  Thus,  of  the  large  territory  whereon  plague  has 
existed  up  to  1845,  there  remain  only  Egypt,  Syria,  and 
Asia  Minor  as  the  countries  which  one  may  venture  to 
designate  as  the  native  habitat  of  the  plague-poison ;  and 
the  dictum  of  Rufus,  ^' pestilentes  dicuntur  bubones,  qui 
maxime  circa  Libyam  et  -^gyptum  et  Syriam  observantur,'' 
appears  to  be  justified  for  later  times  as  well. 

But  this  somewhat  widely-accepted  opinion  has  been  a 
good  deal  shaken  by  facts  observed  within  the  last  thirty 
years.  In  the  first  place  we  have  become  acquainted  with 
the  endemic  occurrence  of  plague  in  the  mountainous  dis- 
tricts of   Hindostan,  where  its   beginnings,  as   Planck   has 

^  Tholozan, '  Hist,  de  la  peete  en  M^sopotamie/  39. 
3  Id.,  <  Peste  en  Pene»'  41. 

3  Pasqua,  in  *  Papers,'  16. 

4  Lord,  <  Algiers,  with  Notices  of  tiio  J''^  -  t^f  Berbery,*  London, 

1835*  "*  »7o- 
^  Nion,  quoted  in  Vnth  *  Bi» 
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showily  do  not  belong  to  the  times  when  attention  was  first 
drawn  to  it,  but  to  a  much  earlier  period.  Here  we  are 
dealing  with  an  autochthonous  centre  of  plague,  which  had 
perhaps  been  the  source  of  the  fourteenth- century  epidemic 
known  under  the  name  of  the  Black  Death;  which  has 
been  probably  connected  with  the  outbreaks  in  various  parts 
of  Hindostan  from  1815  down  to  recent  times  (see  p.  510), 
and  perhaps  also  with  the  epidemics  in  the  Chinese  province 
of  Yun-nan ;  and,  finally,  which  gives  us  a  possible  key  to  the 
latest  outbreaks  in  Asia  Minor.  When  the  disease  broke 
out  in  Arabia  (Assir),  Mesopotamia,  and  Persia  after  ten 
years  had  elapsed  without  so  much  as  a  trace  of  it  appearing 
on  the  classical  plague-soil  of  Egypt,  Syria^  and  Asia 
Minor,  the  question  naturally  arose  whence  the  plague- 
poison  had  come  to  those  regions,  which  had  been  hitherto 
so  rarely  visited  by  it ;  and  the  repeated  outbreaks  there  in 
subsequent  times,  while  there  has  been  still  immunity  in 
those  countries  that  pass  as  the  home  of  plague,  have  given 
rise  to  the  suggestion  that  this  may  be  a  case  of  autoch- 
thonous origin,  an  opinion  which  Pasqua^  inclines  to  as 
regards  the  disease  in  Assir,  and  Tholozan'  as  regards  the 
epidemics  in  Mesopotamia  and  the  outbreaks  in  various  parts 
of  Persia  in  1876-77.  This  is  certainly  a  very  easy  solution 
of  the  question ;  but  it  will  hardly  satisfy  anyone  who  holds 
fast  to  those  opinions,  which  we  cannot  well  divest  ourselves  of, 
concerning  the  nature  of  the  plague-poison  and  of  the  com- 
municable morbid  poisons  in  general.  The  undoubted  power 
of  reproduction  which  the  poison  possesses  is  enough  to 
justify  the  assumption  that  it  is  an  organic  body,  and  the 
occurrence  of  the  disease  in  regions  where  it  is  hot  indigenous 
leads  us  to  suppose  that  this  organic  body,  or  its  germs,  have 
been  brought  thither  from  some  place  or  other.  Between  the 
epidemics  that  have  expired  and  the  fresh  outbreaks,  we  must 
suppose  a  continuity ;  and  we  shall  perhaps  not  err  if  we 
seek  for  the  means  of  this  continuity,  or  for  the  intermediate 
links,  in  sporadic  cases  whoso  existence  had  been  over- 
looked.*    In  his  report  on  the  epidemic  of  1866-67  ^^  Irak- 

'  •  Papers/  p.  16. 

'  *  Pesto  en  M^potamie/  p.  90,  und  '  Compt.  rend./  1877,  ^ol<  ^5'  432. 

^  The  controversy  that  was  carried  on  so  keenly  in  former  times,  as  to  whether 
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Arabi,  Naranzi  gives  some  short  notes  by  Dr.  Duthieul,  of 
Bagdad,  on  the  state  of  health  during  the  years  1856 — 1867 
in  Bagdad,  Kerbela,  and  other  places  in  Mesopotamia ;  from 
these  it  appears  that  more  or  less  numerous  cases  of 
^^ typhus  or  malarial  fever  with  glandular  swellings  (buboes)  '* 
had  occurred  every  year  during  that  period,  sometimes  at  one 
place,  sometimes  at  another.  The  cases,  he  says,  were  not 
contagious,  and  they  do  not  permit  us  to  suppose,  therefore, 
that  we  are  dealing  with  cases  of  plague.  The  sporadic 
cases  were  followed  by  the  epidemic  outbreak  of  1866,  which 
Naranzi  would  also  consider  to  be  not  the  plague,  but  a 
"typhus  loimodes  non-contagiosus.*'  I  have  already  (p. 
529)  stated  my  view  of  what  is  to  be  made  of  these  "  bubonic 
malarial  and  typhus  fevers  ;'*  here  they  were  clearly  sporadic 
cases  of  plague  of  a  mild  type,  such  as  we  now  know  from 
the  observations  of  Cabiadis^  and  Tholozan  ^  to  occur  else- 
where in  Mesopotamia. 

The  state  of  health  in  all  those  countries  where  plague 
has  broken  out  within  the  last  thirty  years  is  very  imper- 
fectly known  to  us,  and  probably  also  to  the  sanitary  autho- 
rities of  the  governments  in  question.* 

When  plague-spots  could  exist  for  years,  and  perhaps  for 
tens  and  hundreds  of  years,  in  the  mountainous  districts 
of  Hindostan  without  the  British  Government  knowing  of 
them,  we  cannot  summarily  dismiss  the  suspicion  that  a 
similar  state  of  things  may  have  occurred  in  the  hill-country 
of  Assir,  in  the  somewhat  inaccessible  mountains  of  Kurdi- 
stan, and  in  other  localities,  and  that  it  had  escaped  the 
notice  of  the  authorities,  or  had  not  been  attended  to  by 
them,  or  had  even  in  some  cases  been  enveloped  in  secrecy  and 
obscurity.  One  thing  in  proof  of  this  is  the  fact  that  the  first 
information  of  the  sporadic  cases  of  plague,  which  had  existed 

sporadic  cases  of  plague  occurred  at  all«  has  been  settled  definitely  in  the 
affirmative  by  the  latest  obsenrations. 

*  'Papers/  p.  51. 

'  '  Peste  en  M^potamie/  p.  73. 

'  To  understand  this,  one  has  only  to  read  Naranzi's  account  of  the  difficulties 
he  met  with  among  the  crafty  natives,  in  his  inquiries  into  the  pestilence  in  the 
Valley  of  Hindieh ;  to  all  his  questions  they  returned  ambiguous  or  evasive 
answers,  and  did  aU  they  could  to  conceal  or  distort  the  facts,  so  as  to 
coercion  of  every  kind,  and  particidarly  the  hated  sanitary  regulaitAOUlu 
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for  many  years  in  Mesopotamia,  was  obtained  only  after 
disease  had  developed  into  a  severe  epidemic. 

In  further  considering  the  origin  of  these  latest  epiijeoiics 
in  Nearer  Asia,  we  have  not  only  to  think  of  the  old  plague 
centres  in  Egypt  and  Syria,  but  wo  should  keep  in  mind 
the  possibility  of  an  importation  from  India.  Although 
latter  suggestion  may  seem  at  first  sight  unwarranted  in  _ 
sidaration  of  the  great  stretches  of  country  that  separata 
India  from  Persia,  yet  it  should  not  be  forgotten  that  we 
know  practically  nothing  of  the  state  of  health  of  those 
territories.  Epidemics  of  plague  may  have  occurred  in 
thorn  in  connexion  with  the  pestilence  in  India,  which  would 
not  como  to  our  knowledge  for  years  (as  in  the  case  of  tho 
epidemicof  1871-73  in  the  south-west  of  China)  and  perha]  " 
never.  Moreover,  there  is  known  to  exist  a  very  si 
ficant  transit  of  dead  bodies  between  Mesopotamia 
India,  Persia,  and  Southern  Turkestan  ;'  and  there  may  bars 
been  some  connexion,  by  means  of  imported  morbid  poison, 
between  tho  repeated  outbreaks  in  Mesopotamia  and  those 
in  Persia. 

I  am  well  aware  that  this  deduction  leads  me  on  to 
slippery  ground  of  hypothesis,  and  that  many  fundament 
questions  are  loft  altogether  unsettled  by  it.  In  particular, 
it  gives  UB  no  help  in  our  former  difficulty  concerning  tbe 
circumstances,  apart  from  the  virus  itself,  that  are  needed 
to  develop  an  epidemic  out  of  sporadic  cases  of  plague,  or 
independently  of  such ;  for  it  is  self-evident  that  thu  inllii- 
ences  which  we  have  already  considered,  the  states  of  weather 
and  of  social  well-being,  do  not  of  themselves  furnish  the 
explanation.  Finally,  tho  hypothesis  fails  to  explain  tbo 
circumstances  that  have  led  to  the  ceseaiion — I  parposel 
avoid  the  word  "  extinction  " — of  the  jilague  ht  J^gypt,  Sgrin 
and  Asia  Minor.     There  is  certainly  much  that  is  true, 

■  Doatacb,  ID  hii  scconntorthe  epidemic  of  plagau  in  iS74iiiNedjef  ('  Wii 
med.  Blatter,'  1879,  No.  11,  155),  writes  oa  follows:  "As  to  tbe  orig-inal 
it  ia  difficult  to  mj  BQjthing;  but  llltb  uDc!  the  transport  of  corp*e«  (rom  Peniu, 
part  of  Soulbem  Turkestan,  Liiiis,  and  Beloochistan,  may  bsvo  hnd  their  aban 
ID  giving  rise  to  the  difeasc.    Aecordiog  to  tlie  stBtemeut  of  tlic  oastotn-lioi 
lit  Nedjcf,  r>oo  corpses  wrro  brought  tuto  the  town  dmiiig  the  preceding' 
of  May.    At  Kerbcla,  whore  I  wis  gmrisoned,   1000  corpsys  were  brou^t 
the  town  with  great  pomp  and  conaigned  to  the  catacomlia  wbaro 
Jluwin  liea  buried." 


oseJj 

caoa*, 
Peniu, 

istotn  -liDtti^^^l 
dingmonl^H 

rou^t  >n^^H 

B  the  m4^^| 
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there  is  not  the  whole  truth,  in  the  words  which  Aubert- Roche 
has  chosen  as  a  motto  for  his  work  on  the  plague — "  La  civili- 
sation seule  a  dStruit  la  peste  on  Europe,  seule  elle  PanSantira 
en  Orient/^  Besides  the  system  of  quarantine  rules,  whose 
eflScacy  I  cannot  rate  too  highly  for  reasons  that  I  have 
several  times  explained,^  there  is  no  doubt  that  the  improve- 
ment in  hygienic  conditions  which  has  been  going  on  for 
centuries  in  the  civilised  States  of  Europe,  has  contributed 
very  greatly  to  the  gradual  decrease  and  final  extinction  of 
the  plague.  But  whether  that  is  the  whole  solution  of  the 
problem  is  very  doubtful.  Still  less  can  one  admit  this 
factor  to  be  the  sole  explanation  of  the  cessation  of  the 
pestilence  in  the  East,  although  there  also,  and  particularly 
in  Egypt,  the  good  effects  of  sanitary  rules  on  the  remis- 
sion of  the  pestilence  cannot  be  altogether  ignored.  These, 
and  many  similar  questions  in  the  history  of  national  sickness, 
have  no  answer  to  get  from  science  as  far  as  we  have  gone ; 
and  it  is  well  that  we  should  recognise  these  limitations  in  our 
knowledge  of  the  laws  that  regulate  the  appearance,  the 
prevalence,  the  remission,  and  the  extinction  of  pestilences. 


§  130.  The  Mbans  op  its  Diffusion. 

We  are  enabled  to  form  aoi  opinion  as  to  the  means  of 
spreading  the  disease,  with  somewhat  greater  certainty  than 
we  can  judge  of  its  developmental  conditions.  It  appears  to 
be  questionable  whether  the  reproduction  of  the  poison  of 
plague  takes  place  within  the  bodies  of  the  sick,  so  that,  on 
being  eliminated  therefrom  and  conveyed  to  other  persons,  it 
works  as  a  disease -generator  at  once ;  whether  plague,  that  is 
to  say,  should  be  reckoned  with  smallpox,  typhus,  and  the  like, 

^  See  <  Yicrteljahrschr.  fiir  dffenU.  Gesondheitspfl./  1880,  xii,  6.  Tallocb^  in 
his  Report  on  the  Health  of  Malta  from  1837  to  1846  ('  Statut  Beports  on  the 
Sickness  and  Mortality  among  the  [British]  Troops,  &c.,'  Lond.,  1853,  p.  97), 
says :  "  Considering  the  vast  increase  of  intercourse  between  Malta  and  the 
Eastern  shores  of  the  Mediterranean,  where  this  disease  [plagne]  is  so  generally 
prevalent,  and  the  reduction  in  the  duration  of  the  voyage  by  the  employment  of 
steam  vessels,  it  is  remarkable  that  this  island  should  have  entirely  escaped  during 
the  ten  years  under  revieir.  Thma  ham  been  no  increase,  but  rather  a  relaxation 
in  the  stringency  of  ti  ^  ^^hat  the  exemption  cannot  be 

attributed  to  tyq 


ocGUsUid.  X:<i  ^0  nieisaiiL  viae  I  irigm  »rrw>n«r  gjl  »* 
ii2geE:iKi=£  t«eJi£ff  i^2&2  i^  izfees&cc:  i^-es  jaWse:  aiLhr  \m  ^ov  ff 
dind  oi'xi'^  trizlk  zi^  nri^  wi^sr^iij  "Vf  iis^  2us  jseaaaaami.'^ 
think  c-f  ilite  pc^isKiJC  csrserEzig  lae  crsfcT'TfrfT  by  aagr  csiiercbBiKL 
tha&  thrc-^Lgr  like  £kzr,  ve  oc«z«r  tr:*  Uke  cxparieaiDeE  ^^^^mW 
in  &Tccr  cf  ccT:iAe^:isaae5i^— eiiLer  F^^mMkSr  devised  csam- 
ments  viih  iusjcaoei  ct  zDoeciazkii  <<f  Ix&Ikkc  ibb  <r 
wiili  the  bl>:d  of  f'ij&giie-pftxiedSy  €4*  tlie  veBxaiu?>  at  Im^ 
saturated  with  the  pcispiiataoc  cf  the  sick,  axid  s^^  ISkt. 
These  pissess  no  f  aroe  vhaterer  as  eiideDce.  Oft  ti»  ODt 
hand,  the  c^xperimenls^  hare  been  heedleaslT  pSazxzKd,  ^^«»  if 
to  sav,  thi?T  hare  been  made  andes*  cirraastaiicaes  ^vliifi  £fi 
not  exclude  infection  coming  br  other  wa\?  to  tlie  indiridaft* 
experimented  on  ;  and  farther,  they  hare  nearly  aiNravs  w^ 
carried,  so  that,  strictly  weighed,  there  are  more  of  T>w»ni  whid 
tell  against  than  in  favour  of  the  conveyance  of  the  diTriMr 
in  this  way,  or,  in  other  words,  against  the  eoniauwes 
character  of  plagne.  An  interesting  series  of  tacts  hcMiiag 
on  the  question  will  be  foond  in  the  commnnications  of 
Cabiadis  (published  by  Dickson*)  on  the  mode  of  diffusion  cf 
the  plagne  in  the  epidemic  that  came  under  his  obsenrativRi 
at  Hillah  and  Bagdad  in  1876-77.  His  conclosions  are  as 
follow :  Mere  contact  with  a  plagne  patient  is  free  from 
risk  to  the  individiial,  provided  that  his  stay  in  the  atmo- 
sphere of  the  sick-room  is  not  very  long  ;'  persons  occnpying 
the  same  dwelling  with  a  plagne  patient,  and  avoiding  aU 
contact  with  him  or  his  belongings  from  fear  of  infection, 
usually  take  the  disease,  whereas  very  few  cases  of  sickness 
occur  among  those  living  in  houses  free  from  the  plagne, 
although  they  visit  the  sick  and  come  boldly  into  contact 
with  them^  remaining^  however,  only  a  short  time  in  the 
sick-room.  All  the  physicians,  surgeons,  and  assistants, 
who  had  paid  visits  every  day  to  many  hundreds  of    the 

1  A  complete  collection  of  them  will  be  foand  in  Prus, '  Rapport,'  79-85. 

*  '  Piipert/  p.  51,  and  '  Brit.  Med.  Joarn./  1879,  March,  339. 

*  Thif  remindf  one  of  what  ased  to  be  said  by  a  French  surgeon  who  contmcted 
the  plaff ae  in  Kgypt ;  he  explained  to  his  friends  that  they  need  have  no 
tion  in  coming  to  see  him  as  often  as  they  wished,  only  they  shoald  not 
long  at  his  bedside. 
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plagne-stricken  in  tliat  epidemic^  remained  well^  with  the 
exception  of  one  assistant^  although  the  surgeons  and  the 
assistants^  who  opened  abscesses  and  dressed  and  bound 
up  wounds,  were  obliged  to  spend  much  time — more  than  the 
physicians — ^in  the  immediate  proximity  of  the  sick  or  in  the- 
closest  contact  with  them.  Cabiadis  treated  nearly  2000 
patients  without  taking  the  slightest  harm.  Whether  the- 
plague-poison  be  eliminated  or  i^ot  from  the  sick,  he  declines  to 
express  an  opinion ;  but  he  does  not  believe,  at  any  rate^  in 
the  infecting  property  of  pus  from  the  buboes.  On  the- 
other  hand,  there  can  be  no  doubt,  in  his  opinion,  that  the 
air  about  the  patient  is  one  medium  of  conveying  the  dis- 
ease ;  but  clothes  also,  and  linen  and  the  like,  which  had 
been  used  by  the  patients,  may  serve  to  carry  the  morbid 
poison,  as  he  had  often  had  occasion  to  observe. 

Neither  these,  nor  any  of  the  numerous  other  observations 
that  have  been  published  on  the  mode  of  conveyance  of  the- 
disease,  enable  us  to  form  a  sound  judgment  on  the  part 
played  by  the  patient  in  communicating  the  morbid  poison 
— ^whether  he  multiplies  •  it  within  his  body  or  whether  he 
merely  becomes  the  carrier  of  the  plague-poison  which  has  been, 
reproduced  and  become  endowed  with  active  properties  outside 
him.  The  latter  alternative  I  consider  the  more  probable ; 
and  it  is  certain  that  healthy  individuals  may  be  the  means  of 
conveying  it— a  fact  that  was  known  and  correctly  appreciated 
by  the  physicians  of  the  sixteenth  century.  '^  It  may  easily 
happen,^'  says  De  Bonagentibus,^  ^Hhat  some  persons  who 
are  insusceptible,  unimpressionable,  or  slow  to  succumb, 
may  preserve  the  seeds  of  plague  in  their  clothes  or  even  in 
the  pores  of  their  skin,  and  may  infect  the  susceptible 
through  carelessness  or  in  ignorance.^^ 

But  there  can  be  no  doubt  of  the  diffusion  of  the  morbid 
poison  by  goods ;  and  this  is  another  of  the  points  on  which 
there  is  incontrovertable  evidence  from  the  sixteenth  and 
seventeeth  centuries.^  Proofs  are  given  also  by  Kanold 
from  the  epidemic  of  1709-10  in  Prussia,  by  Antrechau  from 

I  'Decern  problemata  de  pette/  Venet.,  1556,  p.  10. 

^  Forest  ('  Observat.  et  curat,  med./  lib.  vi,  obs.  22,  Schol.)  gives  a  case  of  corn* 
munication  of  the  pestilence  by  articles  of  clothing  which  a  woman  from  Zeeland: 
bad  brought  to  Alcmaar;  she  distributed  them  among  five  children,  who  all  died 
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the  plague  of  1720  in  Toulon,  by  Desgenettes,  Pugnet-,  and 
other  French  army  surgeons,  from  the  epidemics  of  1 798  and 
1799  in  Egypt  and  Syria,  by  Bulard  from  the  epideniic  of 
1834-35  in  Egypt,  and  by  S^gur-Dupeyron^  from  observa- 
tions made  in  the  quarantine  stations  of  Venice  (1793  and 
18 1 8)  and  Syra  (1832,  1834,  1837) ;  ^^^  ^^^  ^^*'  mentioned 
are  so  convincing  that  even  the  Paris  Academy  of  Medicine, 
which  maintained  a  very  sceptical  attitude  towards  the 
doctrine  of  the  communicability  of  plague,  could  not  but 
admit  their  importance. 


§131.  Nosological  Chaeactbes — Pulmonary  HiEMOERHAOK — 
Identity  of  the  Black  Death  with  the  Pali  Plague. 

Plague  is  an  acute  specific  infective  disease,  characterised 
essentially  by  an  affection  of  the  lymphatic  system,  namely, 
inflammatory  swellings  of  the  external  and  internal  lymphatic 
glands  (buboes) ;  to  these  are  joined  not  unfrequently  other 
local  lesions,  and  a  series  of  symptoms  proceeding  from 
general  infection,  which,  however,  are  neither  constant  nor 
properly  pathognomonic  of  the  morbid  process.  In  plague,  as 
in  all  acute  infective  diseases,  various  gradations  of  form 
may  be  distinguished,  according  to  the  severity  of  the  sick- 
ness :  first  an  explosive  type  in  which  the  patient  dies  of 
general  poisoning  within  two  or  three  days,  without  develop- 
ing buboes  to  any  considerable  extent ;  next,  severe  or 
moderately  severe  cases  with  full  development  of  the  local 
process ;  and  finally,  a  mild  form  in  which  there  are  buboes 
without  any  general  symptoms,  and  the  prognosis  uniformly 
good.  All  those  various  degrees  of  development  in  the 
disease  have  been  found  side  by  side  in  all  epidemics  of 
plague ;  and  the  unity  of  the  morbid  process  is  further 
evidenced  in  the  fact  that  all  the  affections,  local  or  general, 
that  complicate  the  process  are  met  with  more  or  less  fre- 
quently in  every  epidemic. 

Among  the  more  frequent  symptoms  of  a  general  kind 
are  haemorrhages,  mostly  in  the  form  of  petechias,  but  also 
haamatemesis,  epistaxis,  and  more  rarely  bleeding  from  the 

^  PniB, '  BapporV  6oo-6oa. 
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intestine,  lungs,  or  kidneys.  Unfortunately  the  available 
records  of  plague  are  poor  in  clinical  facts ;  so  that  it  is 
diflScult  to  come  to  a  definite  opinion  whether  there  are  any 
considei'able  differences  between  the  several  epidemics  as  to 
the  frequency  of  haamorrhages  in  general,  or  as  to  the  par- 
ticular kinds  of  haemorrhage.  It  is  certain  at  least  that 
bleeding  from  the  lungs  must  be  reckoned  one  of  the  rarest 
accidents  in  plague ;  in  by  far  the  larger  number  of  all  the 
inspections  after  death  from  plague,  the  lungs  have  been 
found  to  be  normal. 

In  very  many  of  the  epidemics,  bleeding  from  the  longs,  as  well  as 
symptoms  referable  to  the  respiratary  organs  in  general,  have  not  been 
observed,  or,  at  least,  have  not  been  mentioned;  but  the  silence  of 
observers  on  this  point  should  not  be  taken  to  mean  that  they  had  over- 
looked  the  symptom,  for  many  of  them,  in  their  elaborate  descriptions  of 
the  group  of  symptoms,  make  mention  in  detail  of  other  haemorrhages, 
such  as  hsematemesis,  but  make  no  mention  of  blood-spitting,^  while 
others  explicitly  state  that  they  had  never  seen  bleeding  from  the  lungs.^ 

^  Fruner  mentions  (p.  395)  the  occurrence  of  hsemorrbages  from  the  stomach, 
intestine,  nose  and  kidneys,  but  ho  does  not  say  a  word  aboat  hsBmoptysis.  In 
like  manner  Clot-Bey  (p.  36),  who  adds  (p.  58) :  **  Cough  is  a  complication  which 
has  been  mentioned  by  no  one  but  Vinarius "  (in  his  description  of  the  Black 
Death).  In  the  fifty-one  clinical  histories  published  in  extento  by  Aubert,  hiemo- 
ptosis  is  not  referred  to  once ;  in  Fischer's  report  ('  Jahrb.  des  &rztL  vereins  su 
Miinchen/  ii,  loi),  of  the  necropsies  of  those  who  died  of  plague  at  Cairo  in 
1835  ^^  ^  stated  :  "The  lungs  were  usually  collapsed  and  empty  of  blood,  a  few 
cases  having  much  half-coagulated  black  blood  in  their  veins,  but  rarely  dis- 
tended with  bloody  serosity."  Clot-Bey's  record  of  upwards  of  100  necropsies  is 
to  the  same  effect,  only  that  an  abundance  of  bloody  mucus  in  the  bronchi  is 
spoken  of  as  a  somewhat  frequent  appearance.  I  have  searched  in  vain  for 
statements  about  blood-spitting  in  the  reports  of  the  plague  in  Malta  and  the 
Ionian  Islands,  particularly  in  the  very  exhaustive  paper  of  Tully.  Neither  can  I 
find  any  indications  of  severe  lung  affections  in  the  medical  reports  of  the  plague 
in  Prassia  in  1 709,  published  by  Kanold,  in  the  collection  of  papers  on  plague  in 
Provence  edited  by  Astruc,  in  the  publications  on  the  plague  in  Hamburg  in 
1 710  by  Diderich,  and  on  that  of  1 708-13  in  Austria  by  Werloschnig  and  Loigk, 
nor  in  the  reports  by  Arnaud  and  Castaldi  on  the  recent  outbreaks  in  Benghazi 
and  Mesopotamia. 

'  Russell,  in  his  classical  work  on  the  plague  in  Syria  (i,  97),  says :  "  The 
breathing  was  natural  in  nearly  all  the  cases.  .  .  •  Cough  was  not  observed ;  the 
patients  had  no  pain  in  drawing  a  deep  breath."  Again,  at  p.  105,  he  says :  "  I 
have  had  opportunities  of  seeing  a  flow  of  blood  only  from  the  nose  and  the 
womb.  There  ha^e  been,  certainly,  a  few  cases  in  which  the  blood  came  from  the 
lungs;  but,  as  the  patients  had  been  subject  to  spitting  of  blood  before,  I  did 
not  take  these  hmukf*^  mAmiu  of  pUgne,  but  rather  as  reU&pses  of  an 

old  tronbler*'  l«fpitting  in  his  account  of  Uia 
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There  are  a  few  epidemics  in  wliicli  mentioii  is  made  of  isolaied 
of  serere  afiection  of  the  hmgs,  with  or  without  hsmoptjaia ;  for 
example,  bj  BiTinns  fer  the  epidemic  of  1680  in  Tiripmg,'  bj  Ijcmnaer 
for  the  epidemic  of  1824-25  in  Bessarabia,'  and  by  Gabiadis  for  the 
epidemic  of  1876-77  at  Bagdad,'  in  which  he  had  1826  cases  under 
obsenration,  with  171  instances  of  hssmorrhage,  bat  of  these  onlj  six 
hsmoptjrBis.  Finally,  in  a  small  minority  of  epidemics,  palnkcmaiy 
hflsmorrhage  seems  to  hare  been  noticed  more  freqaently;  as,  in  the 
epidemic  of  1636-37  at  Nymwegen,  according  to  Diemerbroeck,'*  in  the 
Copenhagen  epidemic  of  171 19  according  to  Botticher,*  and  in  the 
plagoe  of  Moscow  in  1770  on  the  authority  of  Orraens.' 

In  all  these  cases  we  have  to  deal  with  a  more  or  less 
infreqaent  complication  of  plague  with  pulmonary  hadmor- 
rhage,  a  complication^  howeyer^  which  had  hardly  given  a  dis- 
tinctive character  to  the  epidemic.  Bnt  this  particular  local 
affection  presents  itself  in  quite  another  light  in  the  epidemic 
of  the  middle  of  the  fourteenth  century^  which^  under  the 
name  of  the  Black  Deaths  came  from  the  East  and  overran  a 
large  part  of  the  Old  World  (see  p.  497).  It  follows  from 
the  statements  of  all  the  chroniclers  of  this  pestilence — 
medical  and  non-medical — ^that  spitting  of  blood  was  one  of 
the  commonest  phenomena  in  the  course  of  the  disease ;  and 
it  appears  from  the  account  which  Guide  has  left  of  the 
epidemic^  that  during  the  first  two  months  of  it  at  Avignon^ 
when  it  was  in  its  worst  form,  bleeding  from  the  lungs 
furnished  the  aignum  pathognomonicum,  while  it  was  not  until 

plague  in  Syria.  Chenofc,  in  his  work  on  the  plagae  of  1755  in  Wallachia  (p.  86}^ 
Htkyt :  "  We  hate  not  noticed  any  spitting  of  hlood."  *'  Schlcgel  (in  '  Heeker's 
Wissenschaftl.  Annal.  der  Heilkd.,'  iS3i»  ux,  156),  basing  on  his  obsenratioDs  in 
Bessarabia  in  18 19,  remarks  that  plagne  differs  from  typhus  in  this,  among  other 
things,  that  it  wants  the  pulmonary  lesions  which  are  so  freqaent  in  the  latter. 

^  '  Diss,  de  peste,'  Lips.,  1681,  cap.  iil,  §  17 :  "pessimnm  est,  si  per  screatam 
ant  tassim  sanguinolenta,  vel  pornlenta  ....  rejiciantur ;"  bat  at  cap.  t,  §  37,. 
he  adds :  "  hssmorrhagia  raro  mihi  obvenit,''  and  in  his  summary  of  the  sym* 
ptoms  he  does  not  say  a  word  about  hsamoptysis. 

'  At  p.  322  wo  find :  "  Many  suffer  from  heavy  breathing,  and  oppression  and 
pain  in  the  chest ;  violent  coughing  brings  up  tenacious  mucus,  and  sometxmea 
bright  red  frothy  blood." 

'  Quoted  in  Dickson's  report,  *  Papers,*  51,  and  *  Brit.  Med.  Joum.,'  1.  c. 

*  'De  peste,'  lib.  i,  cap.  v,  Schol. :  " Tusslcnla,  spirandi  difficultas,  sputnnr 
omentum  ....  calamitosa  erant,"  and,  in  lib.  iii,  cap.  x :  "  Sputa  cmenUL 
quamvis  in  multis  visa  fuerint  tamen  valde  communia  non  erant." 

*  'Morbor.  malignor.  imprimis  pestis  ....  ezplicatio,'  Hamb.,  1713-71. 

'    Op.  Cit.y  p.   113. 
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a  later  period  that  buboes  were  included  therein.  ''  The  said 
mortality  or  plague/'  we  read,  "  began  with  us  in  the  month 
of  January,  and  it  lasted  for  seven  months.  It  was  after 
two  different  fashions ;  the  first  prevailed  for  two  months, 
and  was  marked  by  continuous  fever  and  spitting  of  blood, 
the  patients  dying  within  three  days ;  the  second  type, 
which  lasted  for  the  rest  of  the  time,  had  also  continued 
fever,  together  with  boils  and  sloaghs  in  the  external  parts, 
chiefly  in  the  armpits  and  groins,  and  death  took  place 
within  five  days/'  Although  other  writers  do  not  divide 
the  epidemic  into  two  periods  by  so  sharp  a  line,  according 
to  the  type  of  the  disease,  yet  they  all  emphasise  the  con- 
trast between  the  simple  bubonic  disease  and  the  form 
distingaished  by  blood-splitting,  and  they  speak  of  the  greater 
frequency  of  the  latter/ 

The  history  of  plague  furnishes  but  one  analogous  case  to 
this  peculiarly  constituted  type  of  the  disease ;  we  meet  with 
it  in  the  epidemics  that  were  observed  in  Hindostan  during 
the  first  forty  years  of  this  century. 

Gilder,  who  treated  plague-patients  in  the  epidemic  of  1820  at 
Abmedabad,  says,  in  his  accoant  (p.  195):  ''The  natives  distin- 
guish two  forms  of  the  disease,  one  which  they  call  Ohcmt  ha  rog  or 
'  bubonic  disease,'  the  other  which  they  know  by  the  name  of  Kohla  ha 
rog  or  Too  ha  rog,  meaning  'the  cough.' "  In  the  first  form,  the  symptoms 
were :  "  General  uneasiaess  of  the  frame,  pains  in  the  head«  lumbar 
region,  and  joints ;  hard,  knotty,  and  highly  painfiil  swellings  of  the 
ing^iinal  or  axillary  glands,  great  thirst,  delirium,  &c.,"  or  the  recognised 
phenomena  of  ordinary  bubo-plague.  In  the  second  form,  there  occurred 
'*  high  fever,  attended  with  burning  pains  about  the  scrobiculus  cordis, 
skin  intensely  hot,  .  .  .  considerable  pains  in  the  chest  and  joints, 
delirium,  gi*eat  anxiety,  the  patient  hawks  up  clots  of  blood,  the  diffi- 
culty of  breathing  iiicreases,  and  death  generally  occurs  on  the  second 
day  of  the  attack."  Whyte,  who  had  the  disease  under  observation  in 
Kattiwar,  says  (p.  161) :  "The  oases  were  here  distinguished  by  fever 
and  haemorrhage,  apparently  from  the  lungs,  without  buboes ;  these  were 
reported  to  be  as  surely  and  even  more  speedily  fatal  than  those  with 
fever  and  buboes ;"  and  the  statements  of  McAdam,  Glen,  and  others 
arc  to  the  same  effect.  The  same  types  occurred  in  the  pestilence 
known  by  the  name  of  Pali  Plague  from  the  circumstance  of  its 
breaking  out  first  in  the  town  of  Pali  in  1836.  "  The  most  fatal  modi- 
fication of  the  disease,*'  tajs  Jotbm  (*  Bombaj  Transact,'  ii,  15),  "  from 
which  no  recoreiy  ha*  ^  ^^    •    •    .    slight  cough 

*  See  my  flurtf*  r's  Arohiv,'  1.  c* 
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aad  expeetorsiftioa  d  Hood;  the  eoo^  appeazs  to  an.  oiMKrwer  move  Qe 
a  Tofatartajj  afCt  U>  rdief  e  ofpraaion  cr  eoastrktam  about  the  dbeat, 
tkan  to  be  auned  1)j  pain  or  irrxtatios.    The  bodf  is  oov^erod  with 
htqaemt  themmj  sweaia,  the  eovnteBaoiee  exeeedxngl j  anxxaus    aad 
wHd,  thxnt  srjBpent,  the  mizie  loaded  with  Uood*  which  a2ai>  oases  &oai 
the  gmw.    The  ezpeetoratioii  of  blood  beeoMea  more  eo^iooB     .     .    . 
fiaBtaeaMaad  eonri^eie  exhalation  eone  €B,«Bd  a&tal  sjneope  puts 
aai  end  to  the  tofTerings  of  the  patient,  genenJIj  withia  fbrtT-  ktMirs 
fnmi  the  aitadic.    .    .    .    It  ii,  howerer,  bj  no  meazia  rasre^  to  see  die 
difcrent  Ibnna  mixed  or  merging  in  each  other.^    Forbes  adds  to  this 
ricetdb,  the  following  remark  baring  reference  to  the  epidemics  of  1S15- 
20  in  Cntch  and  Ghrjerat :  ^  That  the  two  diseases  are  the  aaofte^  does 
tt>i  admit  of  a  doobi,  and  it  is  also  probable  that  this  makkij  kas»  as 
intenrals,  prerailed  epidemieaDj  throog^bont  Marwer  from  a  ▼terj  rensote 
period."    The  other   anthorities  on  this  epidende  oq^^eas   a  ^^i^^y 
opinion;  Sleir  ('Indian  Journal  of  Ked.  Sc^'  1S41,  ii,  247)  wg^aaSkj 
meDiiaoB  **  fewer  with  bloody  expectoration  hot  no  swdling,*  and  Mae- 
dean  (p,  32),  referring  to  the  same  form  of  the  diawasp,  sajs :  **  In  such 
eaaes  bnboes  are  not  commonlj  obserred,  though  they  do  oceaakRiallj 
eo-exist  with  the  inflammation  [?]  of  the  longs." 

Webb  was  the  first  to  point  ont  the  resemblance  between 
these  epidemics  of  plague  in  India  and  the  Black  Death  ;^ 
and  I  haye  myself  endeavonred  to  carry  ont  the  idea  farther 
in  a  detailed  historical  account  of  '^  Indian  Plaga^/'  A 
consideration  of  the  fact  that  all  the  testimony  on  the  Black 
Death  assigns  its  origin  to  the  remote  eastern  parts  of  Asia^ 
some  assigning  it^  indeed^  to  India  direct/  led  me  about  the 
same  time  to  throw  out  the  suggestion  "  whether  there  was 
not  more^  perhaps^  than  a  mere  resemblance  between  the 
Black  Death  and  these  Indian  plagues,  whether  we  are  not 
justified  in  surmising  that  a  plague  of  that  kind  may  not 
have  arisen  in  India  in  the  fourteenth  century  as  well,  and 
spread  as  a  pandemic,  under  the  name  of  the  Black  Death, 
from  its  place  of  origin  over  a  large  part  of  the  inhabited 

'  Op.  cit.,  p.  xxiii :  **  The  Pali  plague  exactly  resembles  the  great  plague,  the 
BUck  Death/' 

'  In  the  well-known  poem  of  Fracastori,  **  De  Syphilidc/'  there  is  the  following 
pMMge: 

"  Bis  centum  fluxere  anni.  cum  flammea  Marte 
Lumina  Satumo  tristi  immisccnto,  per  omnes 
Aarorse  populos,  per  qusB  rigat  oKjuora  Ganges, 
Insolita  ezarsit  febris,  qnm  pectore  auhelo 
Sanguinenm  sputum  oxagitans — miserabile  Tisu-* 
Qnarta  luce  frequens  fato  perdebat  acerbo." 
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globe/'  Since  the  publication  of  that  paper,  nearly  thirty 
years  have  elapsed^  during  which  the  subject  has  been  often 
debated,  having  given  rise  to  keen  discussions  more  especially 
on  the  last  outbreak  of  plague  in  the  Government  of  Astrakhan. 
I  may  be  permitted,  therefore,  to  state  in  a  few  words  the 
position  that  I  hold  at  the  present  moment  with  reference  to 
this  question.  How  far  my  former  conjecture  is  justified,  I 
do  not  now  inquire ;  but  the  resemblance  of  the  Indian 
plague  to  the  Black  Death  cannot  very  well  be  contested. 
I  must  remark,  however,  that  it  is  an  error  to  represent  my 
view  of  the  matter,  as  if  I  had  assumed  two  different 
^^ forms''  of  plague,  a  Levantine  and  an  Indian.  I  have 
expressly  called  the  Indian  plague  only  a  ''  modification  "  of 
the  bubo-plague,  in  the  sense  in  which  one  speaks  of  hasmor- 
rhagic  malarial  fever,  the  ''fievre  bilieuse  hfimaturique,"^ 
without  implying  therein  more  than  a  feature  in  the  malarial 
process  which  gives  a  quite  special  character  to  certain 
epidemics  and  endemics  of  malaria,  just  as  the  pulmonary 
hasmorrhages  do  to  the  Black  Death  and  to  these  Indian 
plagues.  Further,  I  have  expressly  stated  that  the  com- 
plication of  bubo-plague  with  bleeding  from  the  lungs  has 
occurred  in  many  other  epidemics  of  plague,  and  that  the 
Black  Death  and  the  Indian  plagues  differ  from  these  only 
in  BO  far  as  the  complication,  for  reasons  that  we  do  not 
know,  was  much  more  frequent,  amounting  to  a  signum 
jpathognomonicum,  and  accounting  for  the  extraordinary 
malignancy  of  those  epidemics.  I  have  never  asserted  that 
this  modification  in  the  character  of  the  disease  is  a  property 
of  all  the  epidemics  that  have  occurred  in  India,  to  wit  those 
tliat  have  been  observed  in  Hindostan  of  recent  years ;  nor 
do  I  believe  it,  inasmuch  as  there  is  no  mention  of  blood* 
spitting  in  the  accounts  of  the  pestilence  by  Planck  and 
Murray,  which  relate  to  the  circumstances  as  they  now  exist* 
In  conclusion,  there  is  one  more  objection  to  meet,  which 
has  been  raised  as  to  the  character  of  the  plague  on  the 
slopes  of  the  Himalaya  ;^  it  haft    arisen  out  of  the  circum- 

1  See  p.  333. 

*  I  do  not  think  it  neoesflary  to  reply  to  the  objection  that  no  "  carbondes, 
petechisB,  and  vibicea"  have  been  noticed  in  the  Indian  pkgaes;  I  will  merely 
call  attention  to  the  ranark  of  Planek  that  petechia  on  the  dark  skins  of  the 
nativw  mai^  '^  ^"f^lkaL  of  the  physician. 
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fltance   that  the    plague    is  endemic  there    at   only   a  few 
points^  that  it  does  not  become  generally  diffused^  that  it  is 
limited  to    the   natives   (sparing    the    Europeans^   who    are 
English  officials  and  few  in  number)^  that  it  appears^  there- 
fore, to  deviate  from  one  of  the  properties  of  bubo-plague, 
viz.  communicability.     In  reply  to  this,  it  has  to  be  said  that 
the  conclusion  is  an  erroneous  one,  inasmuch  as  the  commn- 
nicability  of  the  disease  within  its  several  centres  has  been 
ascertained  by  physicians,  and  is  well  known  to  the  natives, 
who  desert  house  and  home,  and  even  leave  the  locality. 
Further,  it  has  been  shown,  as  in  the  history  of  the  disease 
in  1815 — 1838,  that  it  has  been  by  no  means  confined  to 
the  mountainous  districts ;  and  therefore  there  is  a  not  very 
remote  fear — ^as  every  one  would  admit — that  it  may  again 
attain  to  a  wider  epidemic  diffusion.     Furthermore,  the  same 
phenomenon  of  the  pestilence  raging  within  narrowly  circum- 
scribed areas  has  been  observed  in  the  latest  epidemics  in 
Mesopotamia,  Persia,  and  Benghazi   (Tripoli),  about  whose 
character  as   plague   there  cannot  be  the  slightest  doubt. 
Finally,  as  regards  the  exemption  of  the  European  residents, 
that  is  explained  according  to  the  experience  of  all  epidemics 
of  plague,  that  the  disease  takes  up  its  abode  chiefly  among 
the  poorest  classes  living  in  filth  and  wretchedness,  while  it 
exempts,  to  a  greater  or  less  degree,  those  who  are  better  off. 
This  fact  has  been  quite  recently  confirmed  to  the  fullest 
extent  by  the   above  quoted  observations  of  Dr.  Oabiadis  as 
to  the  absolute  immunity  enjoyed  by  the  physicians  in  the 
epidemic  of  1876-77  at  Bagdad  and  Hillah. 


.» 


CHAPTER  XT. 

TYPHUS. 
(Typhus  exaitthbhaticus.) 

§   132.    HiSTOEICAL  :    THB    GeBAT   TyPHUS    PERIODS     PEOM        * 

1708    TO    1815. 

The  history  of  typhus^  is  written  in  those  dark  pages  of 
the  world's  story  which  tell  of  the  grievous  visitations  of 
mankind  by  war,  famine,  and  misery  of  every  kind.  In 
every  age,  as  far  back  as  the  historical  inquirer  can  follow 
the  disease  at  all,  typhus  is  met  with  in  association  with  the 
saddest  misfortunes  of  the  populace ;  and  it  is,  therefore,  a 
well-grounded  surmise  that  the  numerous  pestilences  of  war 
and  famine'  in  ancient  times  and  in  the  Middle  Ages,  which 

^  I  apply  the  word  "typbos"  in  the  seqael  ezdosively  to  petechial  typhus. 
In  the  concluding  chapter  I  ase  the  word  "  typhoid  "  as  a  short  and  aniversally 
understood  term,  instead  of  the  more  cumbrous  "  abdominal  typhus." 

'  I  g^ard  myself  here  in  the  most  explicit  manner  against  the  assumption  that 
I  identify  without  further  limitation  the  terms  "  war  or  famine  sickness  "  with 
"  epidemic  typhus."    The  sickness  of  the  populace,  which  breaks  out  in  times  of ' 
general  misery,  represents  for  the  most  part  a  mixture  of  vaiious  kinds  of 
disease,  such  as  diarrhcea,  dysentery,  scurvy,  typhus,  and  frequently  also  malarial 
fever  and  typhoid.    All  these  have  not  un&equently  been  grouped  together,  both 
by  chroniclers  and  historians,  and   even   by  medical  authorities,  as  a  single  ' 
type  of  disease,  which  at  the  present  day  hardly  admits  of  analysis,  and  in  ' 
which  only  a  few  fundamental  features  of  the  various  diseases  can  be  distin-  * 
guished.    This  aggregation  is  most  marked  in  the  descriptions,  by  chroniclers  and 
historians,  of  the  war  and  famine  pestilences  of  antiquity ;  and  it  accounts  for  the 
vain  endeavours  of  the  historical  critics,  who  regard  the  aggregate  of  symptoms 
us  a  single  disease,  to  interpret  them  as  corresponding  to  some  one  of  the 
diseases  now  known  to  us,  an  endeavour  which  has  sometimes  led  them  to  the 
not  altogether  sound  conclusion  that  we  have  to  deal  with  unknown  and  obsolete  • 
forms  of  sickness.    The  same  misunderstanding  meets  ui  again,  although  in  a 
lessor  degree,  in  the  accounts  which  the  pbysioiant  of  the  aeventeenth  and 
«ighteenth  centuries  have  given  of  the  then  prendMii  •nMnmiwi  of  **  putrid 
fever,"  **  mucous  fever,"  and  "  biliooa  hmr  f*  Iwn  <*• 
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are  known  to  usj  not  from  medical  sources'  but  merely  J 
the  chronicles,  had  included  typhus  fever  as   a  protumffl 
figure  among  them. 

Tiie  earliest  referenoee  to  typhua  epidemica,  huTing  a  degree  of 
defiiut«iic8s,  date  from  the  eleventh  century.  There  is  a  notice  of  sa 
epidemic  in  I083  at  the  monastery  of  La  Cava,  overlooking  the  town  of 
Cava  near  Salerno ;'  "  In  nostro  monasterio  in  menao  Aagnsto  et 
Septembre  crassavit  peBeima  febris  cum  peticnlia  et  parotibna  .  .  . 
Hoc  anno  oumes  fructina  a  vermibua  oonsamti  sunt."  The  same  pesti- 
lence may  poaaibly  have  been  distributed  over  other  parts  of  Italj ;  for 
we  read  in  a  ehronicle  of  Brescia'  for  the  same  year;  "  Fames  valida, 
f^ndisquc  mortalitas  fere  hano  civitatem  delcvit."  In  the  chronicle 
of  Bohemia*  by  Hageciua,  meution  is  made,  under  the  year  1095,  of  a 
swai'm  of  grftsahoppers  which  covered  the  whole  country  and  laid  waM« 
the  fields,  and  perished  in  heaps  when  the  rains  set  in;  the  year  aAer 
(1096)  there  was  "an  extraordinary  mortality  and  infection  among 
the  people;  no  " plague- glands  [buhoea]  were  to  be  Gcen,  but  the  com- 
plaint was  of  soreness  in  the  head."  Similar  epidemics  of  "pcun  in  the 
head  "  (or  "  head  sickness,"  the  term  that  afterivards  came  into  general 
use  for  typhus)  without  "plague-glands"  (thereby  expreealj  distin- 
guishcd  from  the  plague)  are  often  referred  to  in  the  German  chronicles 
of  the  centuries  following.  Eflpecially  towards  the  end  of  the  Efleenth 
century,  typhus  appears  to  have  been  widely  spread  in  many  countiies 
of  Europe;  as  in  1480  in  Carinthia  and  Carniola  (burning  fever  and 
pain  in  the  head)  in  consequence  of  a  famine ;'  in  i^Bt-Si  under  the 
same  circnmBtanceH  in  Friesland  and  other  parts  of  Germany,'  and  in 
Prance;'  in  i^St)  in  Spain,  during  the  campaign  in  Granada,  having 
been  imported,  as  was  said,'  by  troops  from  Cyprus,  where  it  was 

pininly  a  qnMlion  of  tlic  ii[miilt.incouB  occiin^Dce  of  vsrious  fumu  of  diieaw. 
wtitch  tbo  most  competent  of  crilics  nee  not  uIwbjs  able  to  ideDtiJj  and  distia> 

'  Thont  arc  a  fa<v  mcogro  rofercnceB  m  the  writings  of  tlio  Gnwli  and  ArabiaD 
pliylicisna  to  the  occurrenea  of  an  emptioD  of  Email  spots  in  the  coane  of  febrile 
dlsordcrB;  bat  it  is  impoeaiblc  to  form  way  opinioD,  from  tbe  aasociittion  of  this 
lymptom  with  other  diseased  appearances,  wbatboc  it  is  the  eiaotbem  of  typhn* 
tliDt  is  to  be  antlentood. 

'  In  '  CbroQ.  Cavense,'  qnoted  by  Corraiii, '  Annali,'  I',  i,  n 

'  Muratorl,  xW,  873. 

*  In  German  by  Sundcl,  1596,  vol,  i,  fol.  193. 

'  Vulvaisar, 'TopogT.-hiEt.  Beschreibung  des  Horzogthums  Knin,' Qerm.  i 
Luibacb,  1689,  lib.  xv,  379  :  "  A  severe  famine,  and  great  mortality  a 
people  qoickly  contracting  a  burning  fever,  which  affected  the  bead  violoutly." 

'  '  Mansfeldiscbo  Chroaik,'  Frkft.  a  M.,  1571,  401  b. 

'  Boucbct,  '  Les  Annales  d'Aqnitaine,'  Poitiers,  1644.  187;  Btlcarioi 
gallic,  comment.,'  Lagil.,  1615,  lib.  iv,  cap.  xvi,  96. 

'  Villalba,  * Epidemiologia  EcpaiiolB,'  llDdrid,  iSoi,  i,  tii. 
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alleged  to  be  endemic ;  in  1497  in  Italy  ;^  and  in  1502 — 1504  in  Germany, 
the  disease  being  spoken  of  as  "  nova  et  dira  aegritudo  "  (febres  pesti- 
lentes,  with  pains  in  the  head  and  luBmoptysis).' 

It  was  at  the  commencement  of  tlie  sixteenth  century  that 
the  doctrine  of  typhus  first  began  to  be  treated  scientifically^ 
particularly  from  the  point  of  view  of  epidemiology ;  in  the 
first  instance  by  Italian  physicians^  basing  on  their  obser- 
vations made  in  the  epidemics  of  typhus  which  were  rife 
over  a  great  part  of  Italy  during  the  period  from  1505 
to  1530.  Their  publications  were  soon  followed  by  nume- 
rous accounts  of  the  disease  from  almost  every  part  of 
Europe;  so  that,  towards  the  end  of  the  century,  a  rich 
epidemiological  literature  had  been  brought  together,  which 
affords  us,  along  with  the  statements  of  the  chronicles,  some 
notion  of  the  extensive  area  of  typhus  during  that  period. 
Still  more  did  physicians  give  their  attention  and  their 
literary  skill  to  the  severe  and  widespread  epidemics  of 
petechial  fever  which  were  fostered  by  the  political  and 
social  confusions  of  the  seventeenth  and  eighteenth  centuries, 
and  of  the  first  thirty  years  of  the  nineteenth ;  the  peoples  of 
Europe  suffered  from  repeated  visitations  during  all  those 
years,  and  the  quantity  of  material  that  has  come  down  to  us 
for  the  use  of  the  historian  is  indeed  overwhelming.  It  would 
far  exceed  the  limits  that  I  have  set  before  me  in  the  execution 
of  my  task,  if  I  were  to  give  a  complete  enumeration  of  all 
the  epidemics  of  typhus  that  are  known  to  have  occurred 
within  that  period,  and  there  would  be  but  little  scientific 
interest  in  the  constant  repetition  of  facts  of  the  same  kind. 
I  shall,  therefore,  confine  myself  to  a  chronological  review  of 
the  more  noteworthy  episodes  in  the  history  of  typhus ;  and 
that  will  serve  at  the  same  time  as  a  survey  of  the  area  of 
diffusion  of  the  disease  in  Europe  during  that  period.  I 
shall  take  occasion  in  the  sequel  to  quote  from  epidemio- 
logical records  such  only  of  the  particular  details  as  are 
especially  worthy  of  attention  for  the  inquiry  before  us. 

We  have  already  seen  that  the  first  place  in  the  pestil^ice-chronicles 
of  the  sixteenth  centuiy  is  occupied  by  the  epidemic  of  typhus  which 

^  See  Comdi,  *  Aimali,'  P.  S,  357.  Here  again  mention  is  made  of  a  terrible 
famine. 

'  *  Chron.  Himmr-  '"mkot^*  1609,  p.  335 ;  ' Mans- 
f eldiaehe  Cauail 
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spread  in  isof, — 1508  oTer  a  large  part  of  JiaJj,' where  there  was  a  serore 
famine.  FrocaBtori,  wlioee  moat  valuable  work  "De  morbis  oon- 
tagioab  "*  contains  the  first  dcBcription  of  typlina,  baaed  on  bis  Verona 
experiences,  mentions  the  epidemic  under  the  name  of  "lentionlffi," 
"  ponotioula,"  or  "  peticulffi,"*  aa  a  contagions  disease  indigenous  in 
Ojpraa  and  adjoining  islanda,  well  tnown  to  the  older  phyaiciana,  bnt 
now  obaerved  for  the  first  time  in  Italy.  A  second  widespread 
epidemic  of  typhns  in  Italy — a  true  wai'-and- famine  sickneBB — la  met 
with  in  151R — 1530  ;*  in  connexion  with  which  we  have  the  outbreak  of 
typhuB  in  1510  in  Oermamy,  whither  the  pestilence  was  imported  from. 
Italy.*  Then)  are  other  references  to  eiteneive  Italian  epidemica  of 
typhus  at  Bologna*  in  1540,  Padua'  in  i^^q,  and  Ancona'  in  1531  ;  and 
in  Germany  at  Bamberg  in  1540  (during  warl,°  and  in  1543.  In  t^ranoe^ 
there  is  an  account  by  Sander"'  of  an  epidemic  of  typhus  in  1545  in 
Savoy  and  the  adjoining  French  territoiy,  which  was  known  under  the 
name  (occurring  oflen  in  later  times),  of  Tro'otie  gaJante  "quod  omnes 
juTcnca  et  maxime  vividiores  e  medio  tollit."  Coming  to  the  secaad 
half  of  the  sixteenth  century,  we  meet  with  an  epidemic  of  typhaa  in 
'557.  which  extended  over  a  large  part  of  JVaniie"  and  Spai7n"  in  the 
latter  country,  where  it  was  known  by  the  names  of  TaliardiUo''  and 
Pintos,  it  did  not  die  out  for  many  years  ("  quindecim  fere  anno*  "), 
Another  severe  epidemic  began  in  1566,  as  war-typhus,  in  Hungary — 
hence  called  "morbus  Hnngaricus — and  spread  over  Anatria,  Bohemia, 
Germany,  the  Netherlands,  and  Italy ;  famine  in  many  parts  of  Europe 
gave  an  impulse  to  it,"  and  it  lasted  until  15(18.  In  1273-74,  thediaeaae 
'  SoeCorradi,  ii,8. 

'  Cup.  6,  0pp.  Venet.,  1584,  B7.     [His  period  was  1483— 'SSJ-]  ■ 

'  "  Hacnln  puncturis  pulicum  siinilea."     Tlio  term  "petccliiie"  bclongi  torffl 

Boincwhnt  later  porioJ,  and  la  pruliably  a  con-uptiou  of  "  pesticUiic,"  diminutival 

of  "  peitis."  ^B 

*  Fraenatori.  i.e.;  MmsD.  "Lib.  dc  felir.  pestil.,  Ac..'  Vcnet.,  1556,  10,  «7„ 
nnd'Epiat.  med.,' torn,  ii,  cap.  9,  Venet,  1558,  J,l ;  Saliu»  Uiversni,  'Do  febr. 
pcitiL  tract.,'  FrofL,  1586,  pp.  84,  93,  leq. ;  Curdanm,  'Coiniucnt,  in  libr. 
Hippor.  de  Victn,'  0pp.  i,  168;  Hoadella,  '  Epiat.  med.,*  Itosil.,  1543,  IJ4j 
Montnnt,  '  OpuacuU,'  11,  cap.  il. 

*  '  Mansfdd.  Chron.,' 4.10  b. 

*  Siuio,  '  Libro  del  eonoscere  U  pcitilenca,'  Hnutov.,  157J,  cap.  ^ 
'  Montimiia,  '  Consult,  med.  do  febris  CODS.,' 4,; — 49,  1571,  p- 994 
"  Amatna  LoBitaaiu, '  Curat,  mod.,' cent,  iii,  cor.  ;i — 74,  79— 80,  Veact.,  ijjH 

pp.  458,  467. 

*  Comnrioi,  '  Do  prate,'  Baail,  t  Jji,  p.  8. 
'"  In  Poreat, '  Obierv.  ot  our.  mod.,'  lib.  vi,  oU.  7. 
"  Cojttarna, '  Da  fobro  purpun  epid.,'  i,  cap,  16,  §  1J78,  t45. 
"  Ueratdo, '  De  fobrla  caaentU,'  Ub.  viE,  0pp.  Venet.,  161 1,  ii, 

'Do  fabris  epid.  et  novio  .  .  .  natura,'  Bnrg'u,  1574,  16;  VullMioa,'! 
in  libros  Hipp,  do  morb.  popal.,'  Calon.,  1588,  815. 

"  "Tiibnrdu"  is  Iho  Spanish  term  fdr  a  cloak  mado  out  of  coarM  n 
sncb  lu  Ujo  country  people  wmr. 
'  Jordanua,  'Peatiap1iniiomeii«Tnw:t.,'i,  cap.  11, 19,  Frrft.,  IJ76,  im^ 
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was  prevalent,  to  a  like  extent,^  in  the  Netherlands,'  Germany,' 
France,^  and  Switzerland,'  being  again  associated  with  war  and  failure 
of  the  crops.  Among  the  isolated  epidemics  of  typhus  during  that 
period,  there  deserve  to  be  mentioned  the  notorious  outbreaks  on  the 
occasion  of  the  assizes  held  at  Oxford'  in  1577  (Black  Assize)  and  at 
Exeter^  in  1586.  An  area  of  severe  famine-fevers,  among  which  typhus 
was  again  conspicuous,  was  formed  towards  the  end  of  the  sixteenth 
century  in  Lombardy^  (1578-88),  Italy  in  general,  with  SicUy^  (i590-9^), 
a  large  i>art  of  Oermany^^  (1591-92)  &nd  Sweden}^  (i597)« 

The  seventeentli  century  saw  an  unusual  number  of 
pestilences,  which  spared  no  country  of  Europe,  and  in  many 
regions  committed  terrible  ravages.  The  development  and 
extension  of  these  scourges  was  for  the  most  part  con- 
nected, either  directly  or  indirectly,  with  the  turmoil  of 
great  wars,  which  arose  now  in  one  place,  now  in  another, 
and  shook  the  whole  framework  of  European  society  to  its 
foundations.  Famine,  due  in  part  to  the  devastations  of 
war,  and  in  part  to  failure  of  crops  from  bad  weather,  was 
again  a  factor  of  no  small  importance  in  the  general  misery, 
and  in  the  production  of  these  disastrous  pestilences,  among 
which  typhus  played  a  leading  part,  along  with  plague, 
dysentry,  and  scurvy. 

At  the  very  beginning  of  the  century,  in  1604  and  1606,  typhus  had 
been  prevalent  in  Spain,  so  widely  in  Uie  latter  year  that  it  came  to  be 

^  Gemma, '  De  xutar»  divinis  characteriimis,'  Antw.,  i575t  ii«  164,  217 — 259. 

'  Hearniofl, '  Comment,  in  lib.  II  aphor.  Hipp./  lib.  i,  §  23,  0pp.  Lagd.,  1668, 
i>>  300  i  Qemma,  1.  c 

>  Ebnmeliofl,  'Histor.  morbi  ...  in  Palatinatn  raper.  Bavar.,  &c,,'  Norbg., 
1625,  83;  Bmnner,  'Bericht  v.  d.  jetzt  regierenden  Hanbtkrankheit,'  &c., 
Lpz.,  1580,  and  nnmerona  notices  in  the  chronides. 

^  BalloniuB, '  Epidemior.  et  ephemerid.,'  lib.  i,  Opp.  Genev.,  1 762,  i,  25, 41. 

»  Plater, '  ObMrvat.  lib.  ii,'  BasU,  i68q,  300. 

*  Stow, '  Annalsy'  Lond.,  1615,  p.  681. 

7  Hollingsbed,  'Annals,'  ii,  1547. 

'  Trevisi,  *  De  caosis  •  .  .  febrinm  vnlgo  dictamm  cum  ugnis,  sive  petechib, 
&C.,'  Mediolani,  1588. 

'  Roboretos,  *De  peticnlari  febre,'  &c.  Trident,  1592;  Tranoonius,  'De 
costodienda  pneror.  sanitate/  Florent,  1593,  251 ;  Sazonia,  'De  phoenigmoram 
.  .  .  nsn  infebribns  pestilentibus,'  Patav.,  1591,  2;  Colnmba,  'De  febri  pesiil. 
cognitione,'  Ac.,  Messan.,  1596. 

^  Witticb,  'Bericht  .vpn  dem  .  •  .  epidemialiscben  Fieber/  &c.,  Leipzig, 
1592;  Bnland,  'De  morbo  nngarioo/  Ac.,  Lips.,  1610;  Stetten's  'Chronik,' 
cap.  iz»  726;  'Amialet  Gkxrlioenses,'  in  Hoffmann,  'Script  rer.  Lnsat.,'  voL  i, 
part  iiy  p.  6i. 

ijnkdoma  biitoria,'  ii,  125. 
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known  among  the  people  as  "  aoo  de  loa  taburdilloe.'"  For 
1607 — 161 1  there  are  notic«s  of  tjphas  epidemics  from  Tanoas  parte  of 
German  f,'  Italy,*  and  the  north  of  Enrape.*  The  widest  diffoskni  at  the 
disease  was  during  the  Thirty  Years'  War,  in  which  tlie  politic*!  and 
religious  disagreements  of  Europe  v&k  fonght  oat  on  Genaan  hmL 
Germam^  herself  snEFcred  earliest  and  most  sererelj,  bnt  the  sicklier 
afterwards  reached  France,'  the  southern  provinces  of  which  had  alreadj 
become  the  seat  of  widespread  epidemics  of  ^phua  during  the  persecn- 
tions  of  the  Colvinista  and  the  conflicts  connected  therewith,'  as  vdl 
as  the  NorOiem  Kingdomi,  where  the  war  between  Sweden  and  I>enmark 
and  Norway  furnished  a  new  occasion  for  the  eiteasion  of  the  ferer.' 
Under  the  same  circumstances  typhns  appeared  in  EngJand  during  tli« 
Civil  Wars,' and  in  the^effcerlands,"' while  Ifojy  was  visited  by  exteosiTis 
and  severe  epidemics  especially  in  the  famine  years  1638-33  and 
1646-50."  In  the  latter  half  of  the  century  we  find  references  to 
isolated  bnt  considerable  outbreaks  of  typhus  in  1649  and  1666  in  buu^ 
parts  of  Pnistia,"  in  the  latter  year  at  Thorn,"  whither  the  aickiien 
was  brought  by  the  fugitives  of  the  army  of  Carolus  Goataroa  o( 
Sweden;  further,  in  1659-60  at  many  places  in  the  north-west  of 
Germany  among  the  Swedish  troops,"  who  carried  bock  the  diseue  to 
Seandiiuivian  conntriesi"  then  onFrcTKh  soil — in  Poiton  in  1651,'*  and 

1  See  Villalbn,  ii,  20,  18. 

■  Ho«chitatter,  'Obiierr.  med.  Dec.,'  i,  §  5,  Frcft,  1674. 
HomnD^a  '  Ciat*  medica,'  epiat.  34,  51,  5G,  Norlmb.,  i6ij,  88,  iGo,  (64. 

'  Sec  Corradi, '  Annali,'  iii,  ij. 

'  IlmoDi,  ii,  t6i,  teq. 

'  Out  of  the  lar^  number  of  medic&l  accoimU  rclstlng  hereto,  I  ^ve  refer- 
ences to  tlic  foUowiDg  as  being  the  moat  noteworthy :  Bcckbcr, '  PiinrEGD  Fngvn 
von  di^r  ichnjahrigen  Peat  im  Prcuiaiacben.'  Eonigib.,  l6jO ;  Foitieca,  '  Dc 
fpid.  febrili  graatuuite,  Ac.,'  Mi^chlin.,  t6>j;  Ithamelini,  1.  C;  Schmid,  in 
Fabricius  HiWanoa,  'Oba.  cliir.  Cent,'  vi,  ob».  51,  0pp.  Frcft.,1646,  534;  Horat, 
'  Oh«erv.  med.  Lib.  do  fobr.,'  i,  obs.  33,  Opp.  Kurnbg.,  1660,  ii,  11 ;  Hoechatatter, 
1,  c,  Dec.  vii,  3S;  Loticb, '  Conail.  et  observ.  med.,'  lib.  i,  cap.  vil,  oba.  s — 8, 
Ulm,  1644.  86,  idSj  Neucranlz, '  De  purporB  liber.,'  Labec.,  1648;  TimKns 
Otildenklee, '  Caianm  mcdicin.  lib.  vii,'  caa.  .{i,  Opp.  Lipt.,  1715,  345. 

'  Morellua, '  De  fobrc  purpor.  cpid.  et  peilil,'  Slc,  Lugd.,  1641. 

'  Bivcnna, '  Oba.  med,,'  cent,  i,  oba.  15,  43.    Ddph.,  t6ji,  p.  ao,  30J 
■  De  peatii  cogsitioDC^'  4c.,  Tolw 

'  See  llmoni,  I.  c.  ii,  igi — 194;  Itnttholin, ' Cist,  med.,'  Hafn,,  1661,444, 
*  Willii,  >  Lib,  do  febriboB,'  cAp.  xlv,  Opp.  Amttci.,  1681,  113. 

"  Tan  Heera, '  Observ.  oppido  rarae  in  Spa  et  Lcodii  anlmadireme,*  Ac, 
164s:  Diemerbroeck, 'Obacrv.  et  carat,  med.,' oba.  14 — 17  in  Opp.  Ultnj.,  iMsT 

"  See  Corradi, '  Annali,'  iii,  56 — 13S,  160 — 179. 
"  Kepplcr, '  Pebria  epid.  Itcgiomont.  nn 
"  Schultz,  in  '  Hiacell.  Acad.  Leopold,'  1 
«  Eaalingor,  in  Maralt'a  '  Schriftcn  v.  d 


1 


■«.  is! 

1 


10  1649  , 
Wundanney,'  Berl. 


"  Fidom,  *  De  febre  pnrparea,'  Ac.    Aug.  FIct.,  t6j6. 
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in  Burgimdy,^  in  1652  and  1666;'  and  finally  in  Sicily,  where  it  was 
again  associated  with  £Ekmine.'  In  Crermany,  typhus  took  a  new  start 
after  the  outbreak  of  the  war  of  the  Empire  against  France  in  1673 — 
1717/  as  it  did  also  in  Hungary  and  Austria  daring  the  wars  with  the 
Turks  in  1683 — 17 18,'  in  Sweden  and  Finland  as  a  disastrous  fiunine 
pestilence  in  1695 — 97,'  and  in  1688  in  the  British  Islands,  where  the 
disease  is  said'  to  have  begun  in  London  in  May,  after  which  it  spread 
over  the  whole  of  Great  Britain,  and  began  to  spread  over  Ireland  in 
July. 

During  the  eighteenth  centary  we  find  scarcely  a  year 
without  references  to  epidemics  of  typhus^  great  or  small,  in 
one  part  of  Europe  or  another ;  but  there  are  four  periods 
specially  distinguished  by  the  more  general  outbreak  and 
prevalence  of  the  sickness.  The  first  of  these  joins  on  to  the 
war  pestilences  which  occurred,  as  we  have  seen,  in  Germany, 
Austria,  and  Hungary  at  the  end  of  the  previous  century, 
and  it  extends  to  about  1720.  Three  severe  epidemics  in 
Ireland  belong  to  this  period,  the  first  in  1708-10,  the 
second  in  171 8-21,  and  the  third  in  1728-31,  the  two  last 
liaving  affected  a  leurge  part  of  England  and  Scotland  as 
well.®  The  second  period  includes  the  years  1734-44,  in 
which  typhus  was  prevalent  over  a  large  part  of  Eastern 
and  Central  Europe,  mostly  as  a  war  pestilence  in  company 
with  dysentery,  malarial  fever,  and  typhoid. 

It  appeared  first  among  the  Polish  trojps'  in  1734  (daring  the  War 
of  Succession  in  Poland),  and  spread  over  Silesia,^  Prussia,  and  the 

'  Marchant, '  Tract,  de  fehre  pnrporata,'  &e^  Dmone,  1668. 

'  Corradiy '  Annali/  iii,  349. 

'  Donckers,  'Idea  febris  petechialis,'  Ac^  Lngd.  Bat,  1686;  Cardilacioi^ 
'  Tract,  von  der  Pestilenz,'  Numb.,  i68f ;  Scherf,  'De  febre  petech./  Ac,  Argen- 
tor.,  1676;  Baelios,  'De  morbo  epid.,'  &c,  Cobozg,  1676;  Lentiliiu, ' MiaceD. 
med.-pract.,'  Ulm,  1698,  pp.  11  a,  I2t,  435-56. 

*  '  Fackh,  'Ephem.  Acad.  Leopold,'  cent.  ▼  and  vi,  obs.  78 ;  LOw, '  Acta  Acad. 
Leopold.,'  i,  p.  23,  iit  App.  25. 

*  Ilmoni,  ii,  a6o — 274* 

^  Wylde, '  Edin.  Med.  and  Surg.  JonmV  1845,  April,  p.  269. 

7  See  Bogers,  'Essay  on  Epid.  Diseases,'  Dablin,  1734,  3-5;  (yConiieU, 
^Morbor.  acat.  et  chron.  obsenr.,'  Dubl.,  1746,  65;  Wintringham,  'Comment, 
noeologicom,'  &c,,  Lond.,  1733,  27 — 47 ;  Hozham, '  Lib.  de  febribns,'  cap.  8,  Opp. 
Lips.,  1784,  ii,  94,  and  '  Observ.  de  afire  et  morb.  epid.  ann.  1729,'  ib.  i,  58,  «0g/ 
Strother, '  History  of  a  Spotted  Ferer,'  Lond.,  1829 ;  ref.  in '  Edin.  Med.  Obsenr.,' 

h  45—49' 
"  LnUenee, '  Hypomnemata  morbi  pancticnlaris,'  &c.,  Posn.,  1737 ;  Camnset, 

*  Traits  das  nin.  malignaa  ^id.,'  Ae.,  Diesd.,  1 738 ;  Mender,  m  '  Select,  med.,' 

FranooAutw  L  a- 

*  i  ■*-»/  ToL  ^  109. 
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SmOUL'    Ahana:  dm  ^aaaam  oom  ik  bvoisB  <mt  in  Urn  YivmLik 
memf  jod  (Mmtmq  dw  TmpTTai  ^Tumimii  3oo^  oa  die  Whimti,*  and  a  fiev 

ciEBBkiinp  JVC  jf  dw  ^liwran  war;  in  .Ilniiiiiii,* 
tz>  '^fwra     TS^ott  is  no  ioubi  dia;k  many  of  the 


(Midlv  aoid  Ontral  Gm  aof  nos  amitUMt  ^nroedy  or  xn^rBetij-  witii 
clKae  fbei  «if  peoiileBEBL  DmxB^  dw  ^ame  penod  11740  and  174X) 
dun^  ^porc  jiiPLiii.  esifl&BDiBi  - jc  fkiaiiia  fianrar  in 


m  Lvmr  matm^  in 


In  die  diird  pciiotL  rrrsBL  1757  to  1775,  we  find  typltns 
^ringin^  eithpr  ant  of  die  onTmril  at  die  Seven  Teors^  War 
aad  the  war  beswe«n  Tgwij^Mw?  and  Spain,  or  oni:  of  the 
tsvere  famine  wfaich  viaised  a  large  part  of  fimope  aboat 
die  etui  of  cfae  i:&ird  qoaner  of  tlie  cencnrr,  and  left  a 
wide  deid  far  die  dxBeaee  txi  tfomaaii  in. 


Commeoexii^  widi  Qerwumg  in  i.-^-^t^*  tj^hns  waa  pnevalemt  aa  a 
o^<er  a  wida  ^ssaos  of  «:aiiiisr7«  and  it  is  rQaaonable  U>  soppoae 
dMitdie^pafamTraTt^haaiiidinrTtbandLTtitindigtaaaternpr^^ 
Fiaaee  (especiaflj  Bargandf }  mqp  basps  beiSL  oannaeted  widi  diia»  and 
mtff  lui^e  been  <&ie  to  impozcasun  by  Froudb.  troopa  from  die  Tihimt^ 
There  aext  grew  up  a  Krers  war  l^pbiia  in  Spaiak  in  1764^  on  the 

*  Winner, '  ObavT.  «bs  fiibn  ,|iBHiua  asata  in  txaeca  Gcnnama  mari  balftico/ 
Ae^  Labee^  1737.    (L&  *  OiOtf'*  Dii^' pc  tu  5&) 

*  XoUtor,  '  Da  fidbie  ffindmia  aafi^g^'  fe,  HJHwirib.,  1736  (repnated  in 
R^Oer,  ▼,  J63) ;  Kramo;  'GnuiL  in«L«bi  aorbo  oHCnma.'  4c^  Ang.  YxniaL, 
173$ ;  Hoddcr, '  IXm.  ic  morbo  CMbc  <pMi*'  Ae^  J«l,  t  rjb  ;  VermaIIa» '  Diagr»> 
niw  des  Tiwfttdi— ,  qpd  tcgncnc  dans  la  pian  pnt  «!■§  villoi  «fa  cofeta  prtmnei^'  ,fec.» 
9|^r«,  1:34. 

'  UmiOiont,  •  Hiitar.  &br.  entr.  prtJigbiBliii  epid^'  LngtL  BabiT^  1746  (in 
Haifer^f  DbL,  pr.  t,  421);  Scrinei»  *  Da  fMue  xaaQgna  cMtraoa^'  .kcw  Fta^. 
1743  fiK  ▼,  385). 

*  (yCoaneU,  L  e^  335 ;  Baxicr,  *Obm.  <ai  Iba  PtaMnr  Epid  F«irer/  Laod«  174^ 
flwl  'Inqniry  iato  tiia  Xitiire  .  .  .  .  of  tba  Piaamt  EpiiL  FeTcr/  ilL»  1742; 
SUHe,  'TraaaMt.  of  tbc  EpidamioL  Soe,*  1:967,  ii,  304. 

*  Conafi, '  AaaaE,'  ir,  19^ 

*  Bakfiager,  *  Yoa  den  Enakboccn  ciixcr  Annca,'  ie^  Langtmaalai,  1 744*  425 ; 
M<mn>  (DiMiald),  '  AeeooDt  a£  Diacaaes  noat  fireqaent  in  Bndab  Miiitarj  Bam- 
fittdm  Ok  Oerauurf,  17^1-63,'  Load,  17^  Gana.  tnmaU  Altenbarg^  1766^  pp.  i 
— 4lly  fj6;  Laaaatiy  'Morbi  GaDor.  CMtratrana  Rbennmatn  1757 — 1769 
ftMtaa,'  Sel<itad,  1765,  p.  145  ;  Stra^  '  Obaarr.  buhL  de  aiorfao  e. 
4e.,  CaiDiirak,  1796;  Yogri,  m  *Act.  Mogaada^'  u,  461;  Lad«i«:»* 
aad.'praec^'  Lipa,  ij^  i,  it,  arg.  (rdataa  to  Lcipsig) ;  Glaaer» '  Vobaltan  bai 
iftr  jetSD  m  I>tata^kad  regicrandan  FIackflebar<-:Seadia»*  HUdborgk,  1 758 ;  Kaia». 
'Sot.  Aet.  Acad  LaopV  torn,  ix,  oba.  71,  1761,  p.  268;  Grimm,  ib^  taaL  1^ 
17^,  App«  143  (raialaa  to  Exaaaaeb). 

']Carat,ia'JUaB.^  FAcad  da  Dijoa,'  1769^  i,  125,  mad* Mte.fav 

ftfia  ^piAUqae/  Dijoa,  1775. 
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entry  into. that  conntiy  of  the  French  army  retaming  from  Portugal; 
the  sickness  broke  out  first  in  Catalonia,  spread  to  Estremadura  and 
other  provinces,  and  was  in  the  end  carried  by  the  French  troops  into 
France.  It  was  not  completely  extinguished  in  Catalonia  until  1783.^ 
In  the  form  of  famine  fever,  typhns  showed  itself  during  the  first  period 
in  Sicily  and  over  a  large  part  of  Itcdy*  in  1 764,  and  again  in  1 767,  on  the 
latter  occasion  confined  mostly  to  Tuscany  and  the  Bomagna.'  But  it 
was  in  1770-72  that  it  found  its  widest  diffusion,^  not  only  in  the  regions 
suffering  under  failure  of  crops  and  famine,  such  as  Bohemia,  Moravia, 
the  eastern,  northern,  and  central  parts  of  Germany,^  the  Netherlanda,^ 
SwedenJ  Ireland,^  England,^  and  Northern  Italy, ^^  but  in  other  places, 
such  as  the  eastern  and  central  cantons  of  SioUzerland,^^  and  the  North 
of  France,^^  whither  it  probably  came  by  importation. 

The  fourth  and  by  far  the  severest  period  of  typhus  in 
the  eighteenth  century  occupies  the  last  ten  years  of  it ;  it 
begins  with  the  revolutionary  wars  on  French  soil,  and  ends 
in  the  second  decade  of  the  present  century,  with  the  final 
retreat  of  the  French  army  across  the  Rhine,  the  overthrow 
of  the  empire  of  Napoleon,  and  the  restoration  of  peace. 

*  MaBdevall, '  Bericht  fiber  die  Epidemieen  von  faalen  and  bdsartigen  Fiobem/ 
From  the  Spanish,  Braonschw.,  1792 ;  cf.  Villalba,  ii,  226,  236-37,  249,  teq. 

*  Corradi, '  Annali,'  torn,  iv,  200^232. 

*  lb.,  242—267. 

*  See  Hecker,  'Qesch.  der  neneren  Heilknnde,'  Berl.,  1839,  150—200. 

^  Hecker  gives  a  most  complete  synopsis  of  the  titles  of  works,  great  and 
small,  treating  of  the  epidemic  in  those  regions. 

'  De  Man, '  Abhandl.  von  den  b&sartigen  Fanlfiebcm,'  &c.  From  the  Dutch. 
Nymwegen,  1772  (reprinted  In  Collenbosch's  'Abhandl.  holL  Aerzte^'  i,  Leips., 
1 794) ;  Von  Elsaker, '  Spec.  med.  pract.  febrem  remitt.  .  .  .  Antverpiae  et  per 
plores  Belgiae  et  Europae  civitates  .  .  .  grassatam  ezhibens'  (reprinted  in 
Schlegel's  *  Thesanms,'  ii,  3 1 5). 

7  Nils  Apelbanm,  in  '  L&kare  och  Natorfosk.,'  1787,  viii,  89.    Cf.  Ilmoni,  ill, 

365. 
"  Sims,  'Obsenr.  on  Epid.  Disorders,  with  remarks  on  Fevers/  Lond.,  i773i^ 

Germ.  ed.  Hamb.,  i775»  93t  ii9>  i5Q»  &c 

*  Qrant,  'Enquiry  into  the  Fevers  most  common  in  London,'  Lond.,  i77i» 
Oerm.  ed.  Leips.,  1775,  168 — 244,  283—306,  SSS-^SSO* 

'°  Corradi, '  Annali,'  Iv,  283. 

"  'Anleitung  gegen  die  Qefahr  der  Faolfieber,'  &e,,  ZOrich,  1782;  see  alsa 
Hecker,  1.  c,  186. 

"  Dannon,  in  '  Joam«  de  m^.,'  1773,  xl,  24,  for  Boulogne;  Bontd,  in  '  Hist, 
et  m6m,  de  la  Soc.  de  m6d.p  Ann^  <776f  if  m^m*  23,  and  Lepecq  de  la  Cloture,. 
'Observ.  sor  lea  maladies  epidem./  Pari^,  1776-8  (Germ.  ed.  Altenburg,  1788, 
387),  and  'Topogr*  mcd.  de  la  Kormandie'  (Germ.  ed.  Stendal,  1794, 420),  for 
Nornuuidyi  <>*«i«*«  ^^  f^mngmp  ia  *  Jonm.  de  m^,'  1772,  zxxviii,  307,  for 
Boobov  \  40i4t  for  Franche-Comt^. 


654         GEOGEAPHIOAL  AND  HISTORICAL   PATHOLOGY. 

I  must  refrain^  here  from  a  detailed  account  of  tliis  period 
of  pestilence^  and  confine  myself  to  remarking  that,  as  the 
oppression  of  war  spared  no  country  in  Europe  during'  those 
twenty  years,  so  did  the  pestilences  of  war,  and  particularly 
typhus,  following  at  the  heels  of  the  conquerors  and  the 
conquered,  spread  over  all  Europe  and  rise  to  a  terrible 
height  in  those  places  where  the  visitation  of  war  had 
been  most  severe.  The  medical  authorities  of  those  sad 
times  have  further  admitted  on  all  hands  that  typhas  spread 
to  other  regions  as  well,  which  were  directly  out  of  reach 
of  the  military  movements  or  the  route  of  troops  and  be- 
yond the  range  of  sieges ;  that  the  conveyance  of  the  disease 
through  the  peaceful  intercourse  between  one  place  and 
another  helped  materially  to  spread  it ;  and  that  it  found  in 
the  universal  distress  caused  by  the  war  a  very  favorable 
soil  wherein  to  flourish.  The  etiological  importance  of  want 
is  further  shown  very  clearly  in  the  recurrence  of  a  severe 
epidemic  of  typhus  in  Ireland^  in  1797  in  consequence  of 
failure  of  crops  and  famine;  it  lasted  until  1802,  and  did  not 
spare  even  Scotland^  and  England.^  In  these  countries  the 
effects  of  the  war  were  not  felt  until  later,  and  to  a  less 
degree  than  on  the  Continent. 


§  133.  BscENT  Epidemics,  Irish  and  Other. — Present 

Geographical  Distribution. 

Since  1 8 1 5,  when  that  period  of  typhus  came  to  an  end,  the 
disease  on  European  soil  has  only  once,  in  1846-47,  attained 
the  same  general  diffusion  which  the  history  of  pestilence 

'  See  the  account  in  Haescr's  '  Lehrbncb  dor  Gesch.  der  Medicin»'  3,  Aafl.  iii, 
531— 537»"nd  595—618.  Seitz  ('Der  Typhus,  Ac./  Eriang.,  1847,  J»4 — »i3) 
gives  a  very  full  account  of  these  typhus  epidemics  in  Qennany,  especiallj  in 
South  (Germany.  For  the  epidemics  of  1 796  and  following  years  in  Italy  see 
Corradi,  *  Annali/  iv,  465,  teq, 

«  Wylde,  1.  c. 

s  Stark,  1.  c. 

*  Currie,  'Med.  Reports  on  the  Effects  of  Water  as  a  Remedy  in  F^ntt 
Lond.,  1814,  ii,  98 — iii ;  Willan, '  Reports  on  the  Diseases  in  London, 
from  1796  to  1800/  Loud.,  i8oi»  Germ.  ed.  Hamb.,  i8oa,  138,  155; 
('  Continued  Fevers  of  Great  Britain ')  says  that  many  hospitali  for  tgfj^ 
been  founded  in  Great  Britain  chiefly  in  consequence  of  that  epidairfflu 
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presents  to  as  so  often  in  former  centuries.  Whole  regions 
of  the  continent  of  Europe  have  remained  almost  entirely 
exempt  from  typhus  since  that  time ;  the  disease  appears  to 
be  now  confined  to  particular  spots — we  shall  indicate  them 
more  particularly  in  the  sequel — where  it  has  the  character 
of  an  endemic  malady^  and  in  which  it  develops  to  consider- 
able epidemics  under  the  influence  of  those  factors  that  have 
always  fostered  the  production  of  typhus ;  while  these  epi- 
demics have  not  overstepped  the  limits  of  their  indigenous 
foci  to  the  same  extent  or  with  the  same  severity  as  they 
often  did  in  former  times.  Even  in  the  considerable  epidemic 
of  1846-47^  that  peculiarity  came  out  in  a  way  not  to  be 
mistaken.  The  interest  of  this  fact  from  the  practical  point 
of  view  makes  it  desirable  to  have  a  topographical  survey 
of  the  typhus  epidemics  of  the  last  seventy  years;  and  I 
have  endeavoured  in  the  following  pages  to  make  as  com- 
plete a  collection  as  possible  of  the  notices  about  them^  and 
to  sum  up  the  results  of  my  inquiries. 

In  no  part  of  Europe  does  typhus  bear  the  character  of 
an  endemic  malady  so  decidedly  as  in  Ireland.  Even  in  the 
oldest  chronicles  of  the  country  it  is  described  as  a  permanent 
scourge  of  the  people.  Gerald  Boate,^  writing  of  the  preva- 
lent diseases^  says :  ''  Of  this  number  is  a  certain  sort  of 
malignant  fevers,  vulgarly  in  Ireland  called  '  Irish  agues/ 
because  at  all  times  they  are  so  common  in  Ireland,  as  well 
among  the  inhabitants  and  the  natives  as  among  those  who 
are  newly  come  thither  from  other  countries  ;*'  and  all  the 
later  authorities,  Harty,  Barker  and  Cheyne,  Graves,^  and 
others,  have  written  to  the  same  effect.  In  the  large  towns 
it  is  never  extinct,'  and  any  considerable  check  to  prosperity, 
most  of  all  a  bad  harvest  and  famine,  has  nearly  always 
been  followed  by  the  development  of  this  disease  into  an 
epidemic. 

Not  to  mention  nnmerons  lesser  epidemics,  typhus  in  Ireland  has 
spread  widely  six  times  since  1815:  in  1816-19  along  with  relapsing 

^  *  Nataral  History  of  Ireland/  Dabl.,  1653. 

'  •'  It  is  a  feet,"  nys  Graves  (•  Lond.  Med.  Gaz.,*  1837,  Jan.,  xix,  571),  "that 
tjphns  is  more  prevalent  in  this  coontry  than  in  any  other  European  nation." 

*  Little,  in  the  'DnbL  Journ.  of  Med.  Sc.,'  1835,  March,  p.  35 ;  Popham  (ib. 
1853*  Umj,  990)  Mjt:  ''It  smoulders  on  nntil  some  spark  kindles  it  into  a 
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ttweTf  wluch  loniifllied  tlie  laigesi  oontiiigeBt  o£  cawn;'  in  1S21-22, 
wboi  it  was  Uie  western  or  hUlj  oomitieB  that  nffered;*  in  1826- 
28  again  nniremllj,  and  in  company  with  relapning  terer^  in 
19^6-37  ^  in  1846-47,  tlie  aererest  epidemic  of  thia  oentory  in  Ireland, 
tbe  caaea  of  •i^lm4»M  haying  been  estimated  at  npwarda  of  a  million,  or 
about  one-serenth  of  the  whole  population  ^  and,  lasiJ^,  in  1862-64,  ^^^^ 
aidj  to  a  small  extent.'  Since  the  latter  year  there  has  been  no  eon- 
siderable  epidemic  of  typhus  in  Irdand. 

The  fact  of  close  and  active  interconrse  between  Ireland 
and  Orcat  Britain^  and  most  of  all  the  emigration  of  ihe 
Irisfa^  often  on  a  large  scale^  to  Scotland  and  England,  will 
make  it  appear  donbtfol  whether  the  somewhat  frequent  occnr- 
rence  of  typhns  in  the  latter  countries  is  to  be  ascribed  to 
importation  or  to  endemicity.  In  order  to  answer  the  question, 
we  have^  in  the  first  place^  to  bear  in  mind  that  the  severe 
epidemics  of  iyplins  which  have  visited  Great  Britain^  have 
coincided  with  the  epidemic  diffusion  of  the  disease  in  Ireland, 
and  that  the  outbreaks  in  the  latter  have  always  preceded 
the  rise  of  the  epidemic  in  the  former. 

Thus,  typhns  appeared  in  Ireland  towards  the  end  of  18 16,  bat  in 
England^  not  nniil  the  spring  of  181 7,  and  in  Scotland^  not  until  the 
antonuL    In  1821-22,  when  the  epidemic  affected  only  the  West  of 

^  See  Bogan,  '  Obsenr.  on  the  Condition  of  the  Middle  and  Lower  Classes  in 
the  North  of  Ireland/  &c,,  Lond.,  1819;  Harty, '  Histor.  Sketch  of  ...  .  tbe 
Contagions  Fever/  &c,,  DnbL,  1820;  Chejne,  '  DnbL  Hosp.  Rep./  1818,  ii,  i ; 
Barker  and  Cheyne,  '  Account  of  the  ....  Fever  lately  Epidemic  in  Ireland/ 
a  vols^  DnbL,  1821.    (The  leading  anthority.) 

'  Acconnt  in  '  Lond.  Med.  and  Sarg.  Jonm./  new  series,  i,  399 ;  Graves,  in  the 
'  Transact,  of  the  ColL  of  Physic,  in  Ireland,'  1824,  iv,  316. 

*  Graves  and  Stokes,  'Clinical  Reports,'  pt.  i,  Dnbl.,  1827;  O'Brien,  in  the 
'Transact,  of  the  Coll.  of  Physic,  in  Ireland,'  1824,  v,  515. 

*  Graves,  L  c,  and  in  '  DnbL  Joarn.  of  Med.  Sc./  1839,  Jan. ;  Babington,  ib. ; 
Kennedy,  <Med.  Report  of  the  DnbL  Fever  Hospital/  Dnbl.,  1839. 

*  Acooonts  in  '  Dnbl.  Joom.  of  Med.  Sc./  1849,  ^^^-9  ?•  ^4  >  ^*^y*  P-  340 ; 
Aug.,  p.  1 1  Nov.,  p.  370;  Donovan,  •Dnbl.  Med.  Press/  1848,  Feb.,  p.  67; 
Kennedy, '  On  the  Connection  between  Fever  and  Famine  in  Ireland,'  DnbU 

1847. 

*  Kennedy,  in  the  'DnbL  Jonm./  1862,  Aug.;  Grimshaw,  ib.,  1866,  May,. 

p.  309- 

7  See  Bateman,  'Account  of  the  Contagious  Fever/  &c,Lond.,  181 9  (relates  to 

London);  Prichard,  'Hist,  of  the  Epid.  Fever/  &c,  Lend.,  1820  (relates  to 

Bristol);  Edmonstone,  in  the  'Edin.  Med.  and  Surg.  Joum./  1818,  Jan.,  p.  71 

(relates  to  Newcastle);  Hunter,  ib.,  1819,  April,  p.  244  (relates  to  Leeds). 

*  Duncan,  'Reports  of  the  Practice  in  the  .  .  .  Royal  Infirmary,  1817-18/ 
Edin.,  1818. 


TiTHUS.  557 

Ireland,  the  sickness  did  not  oocor  at  all  in  England  and  Scotland. 
Again,  in  1826-28,  the  difiPnsion  of  tjphns  was  very  slight  in  Scotland, 
and  still  less  in  England,  and  it  broke  out  in  both  conntriesi  much, 
later  than  in  Ireland ;  the  same  was  the  case  in  the  epidemic  of  183^* 
38.'  The  anthorities'  are  nearly  nnanimous  in  ascribing  the  origin  of 
the  epidemic  of  1846-47  in  Scotland  and  England  to  importation  from 
Ireland.  Morchison's  words  are:^  "There  is  abundant  evidence  to 
show  that  the  fever  was  imported,  to  a  great  extent,  by  the  Irish  into 
the  large  towns  of  Scotland  and  England,  and  even  to  America.  Apart 
from  the  circumstance  that  the  epidemic  commenced  in  Ireland,  and' 
first  attacked  those  towns  of  Britain  most  accessible  to  Irish  immi- 
grants, it  is  well  known  that  the  Irish  flocked  over  to  Britain  by  the 
thousands,  that  in  England  and  Scotland  during  the  whole  epidemic 
the  majority  of  persons  who  suffered  were  Irish,  and  that  at  first  they 
were  almost  exclusively  Irish  who  had  but  recently  left  their  own 
country.  During  the  first  three  months  of  1847,  no  fewer  than  1 19,054 
Irish  immigrated  into  Liverpool  alone ;  and  so  late  as  June,  1847,  Dr. 
Duncan,  the  officer  of  health,  stated  that  the  fever  was  entirely  con- 
fined to  the  Irish  locality."  The  outbreak  of  typhus  in  England  in 
1856  was  probably  connected  with  importation  by  British  troops  re- 
turning from  the  Crimea  -^  while  the  epidemic  that  visited  many  parts 
of  Scotland  and  England  in  1862-64,*  again  coincided  with  a  general 
diffusion  of  the  disease  in  Ireland,  although  for  this  occasion  there  is 
no  good  evidence  forthcoming  of  an  importation  of  the  fever. 

The  opinion  that  typhus  in  Britain  results  from  con- 
tinned  importation  from  Ireland,  receives  further  support 
from  the  fact  that  the  localities  in  Scotland  and  England 
which   are  affected  earliest,  and  most  frequently  if  not  ex- 

^  Stark,  1.  c. ;  Alison,  <  Edin.  Med.  and  Sarg.  Joom.,'  1827,  Oct.,  p.  2^3 ;  ib., 
1828,  Oct.,  p.  405  ;  Barne,  •  Treatise  on  Typhous  Fever,'  Lond.,  1828. 

*  Craigie,  '  Edin.  Med.  and  Sorg.  Joom.,'  1837,  April,  285 ;  Henderson,  ib., 
1839,  Oct.,  429;  Anderson,  'Edin.  Monthly  Joarn.,'  1842,  Oct.,  936;  Cowan, 
'  Vital  Statistics  of  Glasgow,'  1838 ;  West, '  Edin.  Med.  and  Sarg.  Joom.,'  1838, 
July,  1 18  ;  Ronpell, '  Treatise  on  Typhous  Fever,'  Lond.,  1839. 

>  Orr, '  Edin.  Med.  and  Sarg.  Joam.,'  1848,  April,  363  ;  Steele,  ib.,  Jaly,  145  ; 
Paterson,  ib.,  Oct.,  371 ;  Stark,  ib.,  1849,  April,  380;  Bennett,  'Edin.  Monthly 
.Tourn.,'  1847,  0<!t.,  299;  Robertson,  ib.,  1848,  Dec.,  368  ;  Hagbes, '  Lond.  Med. 
Ohz.,*  1847,  Nov.,  923,  970;  Laycock,  ib.,  787;  Bottomley,  *  Prov.  Med.  and 
Surg.  Journ.,'   1847,  l^ec.,  701 ;   Gairdner,  •  Edin.  Med.  Joam.,'  1859,  J.'*^'* 

P-4S- 

*  L.  c,  48-9. 

*  Murcbison,  p.  51. 

'  Buchanan,  'Transact,  of  the  Epidem.  Soc.,'  1865,  ii,  17;  notice  in  tbe 
'Lancet,'  1864,  Dec;  Hamilton,  ib.,  1867,  Nov.,  608;  Martin,  'Brit.  Med. 
Jouni.,'  1863,  July  ;  Tliompson,  'St.  George's  Hosp.  Kep.,'  1866,  i,  47;  Allbatt, 
il>.,  61;  Davies,  <  Med.  Times  and  Gsz.,'  1867,  Oct.,  427;  RoBSellt  <  Qlasg.  Mod. 
Journ.,',1864,  July;  Beveridge,  'Lancet,'  1868,  May,  630. 
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clasiTely,  are  precisely  those  which  the  Irish  immig; 
tonefaes  first  and  foremost;  that  the  disease  is  foand  < 
in  the  great  centres  of  indastry  and  commerce ;  and  llut 
those  coanties  which  are  withdrawn  from  the  stir  of  traffic 
and  the  Irish  immigration,  and  are  given  up  to  agricaltDre 
and  cattle  rearing,  have  been  visited  by  typhus  onJy  on 
rare  occasions  and  under  exceptional  circumstances.  The 
opinion  of  Graves,'  one  of  the  best  observers  of  typhus 
epidemica  in  Britain,  is  that,  "  when  typhus  occurs  in 
Scotch  or  English  towns,  it  is  always  in  consequence  of 
importation  of  tlio  disease  from  Ireland  ;"  and  that  opinion 
has  been  materially  confirmed  by  the  observations  mado  in 
more  recent  times. 

Russia  forms  a  second  great  endemic  centre  of  typhus  on 
European  soil. 

The  medical  and  topographical  ditta  from  tliis  great  group  of  countries 
are  too  scanty  to  permit  of  oar  laying  dowa  accuratelj  the  limits  ol 
diffusion  of  the  disense  as  an  endemic;  defioito  evidence  comes  onl; 
from  Poland,  tbe  Baltic  ProvinccB,'  St.  Petersbnrg,'  the  Government 
of  Tiatka  and  adjoining  dietricta  on  the  Volga,*  the  Cancasua,' 
Siberia,  and  Kamschatka.^  Of  the  great  tjphoB  epidemics  of  recent 
date  in  Bussia,  about  which  we  have  information  from  phjaicians,  the 
following  deserve  ipecial  mention; — Tbe  famine  fever  of  1831-21  in  the 
Government  of  Novgorod;'  the  epidemic  of  1830-31  in  Poland  and 
Gourland,  where  the  disease  was  brought  by  tioops  ;^  the  (,-eneral 
diffusion  of  typhus  in  1S42-46  throughout  Poland,'  Oourliuid,  Esthonia, 
Livonia,  Kowno.i"  Wilna,  Moscow,"  Novgorod,"  and  other  go vemm eats ; 
the  epidemic  of  typhus  during  theOrimean  War  {1854-56), "followed  by 

'  '  Lond.  Med.  Qal.,'18,17.  Jnn.,  p.  57. 

*  (Esterlcu,  'Deatache  Klin,,'  1S51,  No.  36;  Uhle, '  Do  typbo  in  regioniboi  m 
tcntrianalibiu  oWrvnto,'  Jctt,,  i860 ;  Bohie, '  DorpntOT  in<>d.  ZcitKhr.,'  1 

'  Uermntnu, '  Pctetsb.  med.  Zeitscbr.,'  1870,  J85. 

*  Jonin, '  Med.  Ztg.  RanBland's,'  i!)4g,  No.  4J. 
'  Llebnu, '  Petersl).  mud.  Zcitacfar./  186G,  189. 
■  Bogonivtaki, '  ISei.  Ztg.  Bois.,'  iS$4,  9. 
'  Aaer, '  De  tjpho  coiitagioBO,&e.,*  Dorp.,  iSij. 
'  Bidder,  in  the  '  Hainb.  Maginx.  der  Hlkd.,'  txvi,  1. 

*  Notice  In  the  '  Med.  Ztg.  Rusi.,'  1847,  86. 
>°  Notice  in  the  '  Neno  Ded.-cliir.  Ztg.,'  1S46,  iii,  151 ;  Stug^r, '  Rigaer  I 

inr  Reilkd.,'  ii,  399. 

"  Heimnnn,  in  '  Caspor'g  Woehenclir.  der  Heilkd.,'  1847,  7.<.1- 

"  Bsrdowiky, '  Mod.  Ztg.  Itnn.,'  iSjo,  tjt. 

■*  Onrrcau,  ■  Oaz.  mod-  dc  Parli,*   iSjj,  Nos.  43,  44,   iSsfi.  No*.  6,  7,1 
Jncquot,  'Dn  tjrphtu  d«  I'ann^'e  d'Orient,"  Piirii,   1858;  Knndcni,    '  " 
bApit.,'  1856,^0.68;  Alferijaf, 'Med.  Ktg.Ruu.,'  i8j8,No.3i. 
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tbe  spread  of  the  disease  over  a  large  part  of  Southern  Bnssia  ;^  the 
epidemic  of  1 866-68  in  the  Baltic  Provinces,  St.  Petersburg,  and  other 
places  in  the  north  of  the  Empire;'  the  epidemic  of  1874-76  in  St. 
Petersburg,'  Warsaw,  Minsk,  Moscow,  Novgorod,  Jaroslav,  Kherson, 
Pensa,  and  Siberia  ;^  and  finally,  the  disastrous  war-pestilence  of  the 
Russo-Turkish  War  (1877-78),  in  which  the  Army  of  the  Caucasus  was 
decimated  by  typhus. 

In  Germany,  from  the  extinction  of  the  severe  war- 
pestilence  of  1 8 13-14  down  to  1847,  typhus  showed  itself 
only  in  isolated  epidemics.  It  was  chiefly  Upper  Silesia^ 
and  the  districts  of  West  Prussia,^  occupied  by  a  Slavonic 
stock,  that  formed  the  seat  of  these  epidemics;  they  fall 
between  1831  and  1840,  and  they  famish  evidence  that  the 
disease  was  endemic  in  those  districts. 

In  the  report  from  Upper  Silesia  for  1833,  we  read :  "  Although  there 
can  be  no  doubt  that  typhus  has  sometimes  been  introduced  by  means 
of  infection  from  Poland  and  GaJicia,  yet  it  is  not  less  certain  that  in 
the  east  and  south-east  of  the  department,  it  has  more  often  arisen  of 
itself,  or,  been  generated  de  novo.  The  Sclavonic  nationality,  the  customs 
of  the  inhabitants,  and  the  great  want  and  penury  in  which  they  live, 
particularly  the  want  of  wholesome  food,  appear  to  have  been  especially 
favorable  to  the  development  of  the  disease."  Neumann  also  states,^  in 
his  sanitary  report  for  the  Circle  of  Strasburg  (Department  of  Marien- 
werder),  that  he  had  seen  the  disease  epidemic  every  year  in  one  village 
or  another. 

There  appear  also  to  have  been  epidemic  centres  of  typhus 
during  that  period  in  Westphalia^  and  the  Bhine^  country ;  at 

1  Acooant,  ib.,  1858,  59 ;  Koob,  ib.,  1857,  ^^'  '• 

'  Bohse,  Herrmann,  1.  c. 

'  Herrmann, '  Petersb.  med.  Wocb.,'  1876,  Kofl.  16,  17. 

^  Ucke, '  Vierteljahrschr.  ffir  gerichtL  Med.,'  1879,  ^'f  344* 

^  *  Sanitatsberichte  von  Schlesien'  for  the  years  183 1  (p.  46),  1833  (p.  70), 
1833,  ii,  63. 

^  'Sanitatsberichte  des  Kdnigsb.  Med.  Coll.,'  1836,  ii,  12,  1837,  h  14* 

7  <  Rnsfs  Magaz.  fur  die  ges  Heilkd.,'  1840,  Ivi,  177. 

^  Vogtt,  'Versncb  einer  gescbicbtl.  Darstellnng  des  ansteckenden  Typbns,' 
Coesfeld,  1828;  Seiler,  in  'Hnf eland's  Joum.,'  Iv,  pt.  2,  p.  34;  Butber,  in  *  Cas- 
per's Wocbenschr.,'  1840,  797,  and  in  the  '  General-SanitAts-Bericht  von  West- 
falen,'  for  1838,  p.  43,  51,  for  1840,  p.  ai,  for  i84i,p.  26,39,  77*  ^^^  ^^4^»  P-  i9> 
34,  for  1843,  p.  35,  for  1844,  p.  32,  for  i845»  P*  30- 

"  BrockmuUer,  in/  Horn's  Arch,  f&r  med.  Erfahr.,'  1822,  ii,  320 ;  '  General-Ber. 
des  Bhein.  Med.  Colleg.,'  i8a8,  p.  14*  i8«i«  9.  a&  i8l3i  p.  28, 1834,  PP*  i^>  so, 
23,  1836,  p.  21,  1837,  PP-  «4»  »^  •  ^  ^^i»  P»  18,  1842, 

pp.  18, 19, 1843,  p.  ii»  and  xft 
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least,  the   unusual  frequency  of   the  disease  at  many  poii 
within  those  provincos  may  bo  so  interpreted. 

In  Berlin  we  meet  with  typhus  in  1828  and  iS^j,  in  isolated  caaes 
and  to  a  slight  extent,  having  been  clearly  importi^d  botb  timca  ftom 
without,  and  on  the  latter  occuBion  confined  to  the  so-called  tenement 
houses  filled  to  over-crowding  bj  the  proletariat;'  in  }B^^  at  Mar- 
barg.  where  the  epidemic  began  in  an  orphanage ;'  in  183a  and  1837 
at  Prenzlau ;' in  1831  1834,  and  1844  at  Halle,  but  only  in  the  filthieat 
part  of  the  town  and  amongst  the  poor;'  in  iSjSatGoalav*  and  MeltJorf 
(South  Dittmarschen)  i' and  finally,  as  gaol  fever  In  1838  and  1S38  at 
Poaen.'and  la  1831  at  Hamburg,  where  t be  disease  sprang  up  inahonsv 
•of  detention  for  tramps,  wliioli  was  overcrowded  during  the  cholera  time-' 
In  1847-48  typhus  came  to  a  considerable  height  in  Upper 
Silesia  where  the  harvest  had  been  a  failure  and  want  was 
severely  felt;  but  it  did  not  extend  to  other  districts  of  the 
province."  It  is  impossible  to  decide  whether  the  epidemics 
of  1848  in  Halle'"  and  Minden  (Hanover)"  wore  connected 
with  this  pestilence  in  Upper  Silesia.  We  find 
extensive  epidemic  of  typhus  in  1853-56  in  the  Palattna 
which  had  been  quite  free  from  it  since  1814 ;  and  in 
same  period  {1855  and  1856)  a  new  and  more  severe 
break  occurred  in  Upper  Silesia,'^  which  extended  this  time 
to  Lower  Silesia  and  produced  a  considerahlo  epidemic  in 
Broslau.'*     Further,  there  was  a   considerable  outbreak 

'  Bartela, '  Hie  geummton  aorviiien  Fieber,'  Berl,  1B38,  ii,  .178. 

•  Bothamel,  in  '  Horn's  Arcliiv  fiir  mod.  Erfnlir.,'  1817,  li,  93H. 
'  'Stnitatj-Boriclit  fiir  dio  Pniv.  Braiidonburg,'  iS.i.l,  p.  99,  1837.  p,  30^ 

•  Slabspoli,  •  Diss,  de  tjplio  exnntheii].  Halia  e^d.,'  Hil,  1834 ;   Uta-tug, 
typbo  Halia  vere  annl  1844  obscrv.,'  Hal.,  1844. 

•  Forclie,  '  Ilannov.  Annil.  fiir  Qlkd.,'  t,  306. 

■  HIchaelBen,  in  ■  PfafTi  Mittb.  a.  d.  Qebietedor  Ual.,'  1841,  pt  5— C,  p. 
'  Hereog,  in   'Rost's  Ma^i.,'  ixivi,   431  j   Hairinbowilty,   '~ 

Vereins-Ztg.,'  1834,^0.  11 ;  Cohen,  in  '  Rust's  UHg,,'  Ivi,  113. 

"  Schmidt, '  Hninb.  Mittbsil.  «.  d.  Qeb.  der  gei,  Boilkd.,'  ii,  143. 

"  See  pnrticnlnrly  Vlrchow  in  '  Vircliow'i  ArthiY,'  ii,  1 ;  DUuimlor,  ib.,  jj" 
Ueotsoh,  in  '  PntoM,  mod.  VHroing-Zlg.,*  1849,  No».  33 — 35  j  notice  lu  •Ciuper'i 
Wochenichr.  flir  die  gva.  Hlkdc.,'  1849,577;  B&renspruiig,  in  'B&ser*!  Archli 
fiir  dio  ges.  Hcd.,'  x,  448. 

"  LoddorslUt,  'De  tjpho  Balii  obicrv.,'  Hal.,  1B49. 

"  Lacbmund, '  Hannov.  med.  Corrspdibl.,'  1850,  i,  Ifo.  B. 

"  Aecoants  in  the  '  Bajr.  Uratl.  Intelligeiiibl.,'  1854.  p.  43S.  1856,  p.  joj. 

"  Frank,  in 'Virchow'«  Arch.,' X,  411 ;  RoBontlial,  ib.,  jii. 

"  Ebers,  '  Zeitachr.  f6r  Iilin.  Med.,'  ii,  39;  Oritiur.  'Slatlat.  Jcr  Ki 
vdu  Tjpb.  einuthcin.  in  BreaUa,'  Broil.,  1870;  v.  Pusbiu, '  Dio  Pctodiiall 
Epidemic  in  IlreslikU,  1S68  lis  1869,'  Brcsl.,  1S71. 
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1 855  at  many  places  in  the  Odenwald/  where  there  had  been 
a  famine  the  year  before^  and  also  in  Neckargemiind^'  and 
in  the  neighbonrhood  of  Gottingen.'  Prom  1857  ^^  1866 
typhns  showed  itself  in  Germany  only  in  isolated  and  for  the 
most  part  closely  circumscribed  epidemics;  but  since  1867 
that  country  has  been  twice  visited  by  severe  outbreaks  of 
the  sickness.  The  first  of  these,  in  East  Prussia,  developed 
in  1867,  at  a  time  of  bad  crops  and  famine,  among  railway 
navvies  who  were  living  in  frightful  misery ;  it  appeared 
first  in  the  circle  of  Lotzen,  and  spread  thence  very  exten- 
sively over  the  circles  of  Stallupohnen,  Pilkallen,  Ragnit, 
Insterburg,  and  Tilsit,  and  did  not  die  out  altogether  until 
the  winter  of  1868-69.*  Probably  connected  with  this 
epidemic,  was  the  oatbreak  of  1868  in  a  few  districts  of 
West  Prussia,^  perhaps  also  the  epidemic  of  1868-69  in 
Breslau,  where  relapsing  fever  had  been  prevalent  the  year 
before,^  and  finally  the  appearance  of  the  disease  in  Berlin, 
where  it  has  never  since  been  altogether  absent,  prolonging 
its  existence  in  the  lowest  kind  of  lodgiug-houses  and 
taverns  (the  so-called  ''Pennen"),  and  being  fed  by  new 
importations  of  the  morbid  poison.^  The  cases  in  Berlin 
were  especially  numerous  in  1873®  and  1878-79,*  but 
exclusively  amoug  the  poor.  Under  the  same  circumstances 
as  in  East  Prussia,  but  quite  independently  of  the  epidemic 
there,  typhus  broke  out  in  the  circle  of  Franzensburg 
(Department  of  Stralsund)  among  the  men  working  on  the 
roads,  but  it  was  confined  within  narrow  limits.^^     It  is  diffi- 

1  '  Mittheilangen  des  bad.  &rztl.  Vereiss,'  1856,  No.  15,  113. 

^  Guerdan,  ib..  No.  2^1,  169. 

'  Tbeoerkaof,  in  •  Vircbow*8  Arcbir/  xliii,  35. 

*  NaoDjn,  <  Berl.  klin.  Wocb./  1868,  237;  HafPner,  ib.,412;  Becber,ib.,  503; 
Miiller, '  Die  Typbns-Epid.  yom  Jabre  1868  im  kreise  Ldtzen/  Berl.,  1869;  Pas- 
sauer, '  Ueber  den  exantbem.  Typbos,'  &c.,  Erlang.,  1869. 

*  Ztilcbanr,  *  Berl.  klin.  Woch./  1868,  135. 
^  Graetzer,  v.  Pastan,  1.  c. 

7  Fraentzel,  in  *  Cbarit^-Annal./  1876,  \,  339. 

»  Zulzer,  'Viertelj.  Mr  gericbU.  Med./  1874,  Jan.,  182 ;  Obermeier,  *Berl.  kl. 
Wocbenscbr.,'  1873,  Nos.  30—31. 

'  Salomon,  'Boicbt  fiber  die  Berliner  Flecktjpbns-Epiderjie  im  Jabre  1879/ 
Berl.,  1880  (reprinted  in  the '  AreUr.  f&r  klin.  med./  1880,  xxvii,  456). 

w  Treekow,  *B«iL  Vlhi.  W«*  • .  .mad*  Beob.  fiber  die  Wirknng  des 

kalten  Wmmci  Ii 
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cult  from  the  facts  before  us  to  say  whether  we  should  con- 
nect   with    that    epidemic    the    sporadic    cases    of     typhus 
observed  at  Stettin^  in  1868  and  at  Greifswald*   (along  with 
relapsing  fever)  in   1867-68.     One  of  the  most  interesting 
occurrences  during  this  period  was  the  introduction  of  typhus 
in  1867  and  1868  from  the  eastern  centres  of  infection  by 
Slavonian  hawkers  (selling  mouse-traps)  into  a  large  part  of 
Central  and  Western  Germany,  particularly  into  many  places 
in    Thuringia,^    into    Drieburg    and    Miinster,*    Marburg/ 
Frankfort-on-Main/  Mayence^  and  other  places,  in  none  of 
which  did  it  come  to  be  widely  diffused.     The  second  severe 
epidemic  of  typhus  of  recent  years  in  Grermany  was  again 
in  Upper  Silesia,  in  1876  and  1877.     ^^  early  as-  1874  and 
1875   sporadic    cases  had  been   seen  at  many  points,   and 
in  the  summer  of  1876,  the  disease  assumed  the  character  of 
an  epidemic  and  continued  as  such  until  the  end  of  1877; 
the  circles  of  Beuthen,  Zabrze,  E[attowitz,  and  Pless  suffered 
most,  Oppeln  to  a  less  extent,  while  Lower  Silesia  escaped 
altogether.® 

The  amount  of  typhus,  during  the  last  sixty  years,  in  the 
States  of  the  Austrian  Empire  is  very  imperfectly  shown  in 
the  accounts  that  are  available.  Its  comparative  frequency 
in  Oalida^  where  typhus  was  general  in  1846-47,  as  it  was 
also  in  Austrian  Silesia,^®  points  to  endemic  foci  of  it  there ; 
and  that  may  apply  also  to   certain  districts  of  Bohmnia^^ 

1  Wegener, '  Jahrb.  fur  Kinderhlkde.,'  1868,  i,  35. 

*  Moder, '  Erfahr.  ilber  die  Behandl.  des  Typh.  exanth.,  &c./  Greifsw.,  1868. 
s  Seidel,  'Deutsche  Klinik/  1868,  426. 

^  Kaiser,  'CorrspdzbL  fur  die  mittelrbein.  Aerzte/  1868,  11. 

*  Schnegelsberg, '  Ueber  das  Yorkommen  des  Typhus  iu  Marburg,  &c.,'  Marb.. 
1872  ;  Hartwig, '  Uebcr  Typh.  ezanth.  in  Ockershausen/  Marb.,  1868. 

*  Varrentrapp, '  CorrspdzbL  fiir  die  mittelrbein.  Aerztc,'  1868,  145. 
^  Masserell,  ib.,  140. 

"  Richter,  'Berl.  klin.  Woch.,'  1877,  No.  17;  Schlokow,  'Deutsche  med. 
Woeb.,'  1877,  No.  14  £f ;  Pistor,  *  Vierteljabr.  fur  gcrichU.  Med./  1878,  July,  69. 

'  See  Mautbner,  in  '  Huf eland's  Joum.,'  1834,  Ixxviii,  pt.  4,  p.  46;  notices  in 
*  Oesterr.  med.  Jahrb.,'  n.  s.,  i,  63,  67;  Rohrer,  ib.,  1845,  i"»  353  »  Mayscl,  ib., 
1841,  Mftrz,  p.  267;  Leiblinger,  *  Wiener  med.  Woch.,'  1868,  Nos.  54,  55. 

10  Suchanek,  «Prager  Viertey.  fur  Hlkde,'  1849,  i,  107. 

^^  Popper  ('  Zeitschr.  fur  Epidemiol./  1876,  ii,  290)  instances  five  severe  epi- 
demics in  Prague  in  the  period  from  1820  to  1867,  vix.  in  1825,  1836,  1847, 
1855,  and  1867. 
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where  the  disease  was  general  in  1847-50.^  In  Lower 
Austria,  apart  from  a  few  small  local  epidemics  at  various 
parts  of  the  Arch-Duchy,  we  have  accounts  of  typhus  only 
from  Vienna,  where  there  were  severe  epidemics  in  1842,* 
1853,  1855-56/  1858-59/  1862.63/  1870.71/  and  1875J 
The  information  as  to  typhus  in  the  other  possessions 
of  the  Austrian  crown,  including  Hungary,  are  so  extremely 
scanty  that  it  is  quite  impossible  to  form  any  opinion  as  to 
the  manner  and  frequency  of  its  occurrence  therein,  and  that 
is  the  case  also  for  the  Danubian  Principalities,^  for  Turkey J^ 
and  for  Oreece.  It  would  be  interesting  to  find  out  whether 
the  statement  of  Fracastori,  that  typhus  had  spread  to 
Western  Europe  from  Cyprus  and  islands  adjoining,  might 
apply  at  the  present  day,  or,  in  other  words,  whether  the 
disease  is  still  endemic  in  the  Islands  of  the  Mediterranean. 
I  can  learn  no  more  than  the  fact,  taken  from  the  English 
Army  Medical  Reports  for  1817-46,  that  out  of  111,774 
cases  of  illness  in  the  Ionian  Islands  during  those  thirty  years 
only  10  were  cases  of  typhus,  and  that  59  cases  of  typhus 
were  observed  in  a  total  of  70,351  admissions  in  Malta. 
It  remains  doubtful  whether  the  severe  epidemic  of  ''  con- 
tinued fever''  in  Malta  in  1865  was  typhus  fever. 

Among  the  European  foci  of  typhus,  Italy  ranks  next  to 
Ireland  and  the  countries  with  a  Slavonic  population.  I  take 
the  following  data,  relating  to  typhus  in  that  country  from 


1  See  Scbiltz,  in  '  Prager  Viertelj.  f&r  Med./  1849,  "»  34  >  ^^ngrei**  ib.»  iii,  5. 
According  to  the  aocoant  by  Mezler  (ib.,  1850,  iy,  Sopplement,  15),  there  were 
1 1,180  cases  of  typhus  from  Nov.,  1849,  ^  ^^7>  i^5^>  among  585,000  effective 
troops  quartered  in  Bohemia. 

^  Diet],  'Oesterr.  med.  Jahrb.,  1843,  Jan.,  p.  33. 

3  Mayr, '  Wochenbl.  der  Zeitschr.  der  Wiener  Aerzte,'  1856,  No.  47. 

<  Nader, '  Zeitschr.  der  Wiener  Aerzte,'  1859,  417. 

^  Haller, '  Oest.  med.  Jabrb.,'  1863,  pt.  4. 

^  Breslaner,  ib.,  187 1,  523. 

7  Oser,  ib.,  1877,  425. 

s  In  Wallachia,  according  to  Baraach  (*  Wien.  med.  Wochbl.,'  1854,  No.  26), 
t3'phus  has  been  more  frequent  since  1849 ;  there  were  severe  epidemics  there  in 
1853  and  1877. 

9  There  were  severe  epidemics  dnring  the  wart  of  1854-55  (see  under  Bnana, 
P-  559)*  <^°d  1878-79.  Marroni  says  ('Arch.  d0  mM.  aar./  18689  July*  44)  that 
typhus  occurs  in  the  central  prison  of  Comtaatfi  "^  aad 

winter. 
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i8i6  to  1850,  from  Corradi's  very  thorough  investigation  into 
Italian  pestilences^  published  in  his  '  Annali  delle  iEpidemie 
occorsi  in  Italia/ 

During  those  thirty-five  years,  forty-five  epidemics  in  all  are  known 
to  have  occnrred,  and  according  to  facts  collected  by  myself,  there  have 
been  six  more  from  1 851  to  1873,  so  that  the  disease  has  been  epidemic 
fifby -one  times  in  a  space  of  58  years.    One  of  those  epidemics  ( 1 8 1 6- 1 8) 
spread  over  the  whole  peninsula  and  over  Sicily,  eleven  were  general 
throughout  whole  provinces,  twelve  had  a  wide  extent  within  smaller 
areas,  nineteen  occurred  in  single  villages,  and  two  in  prisons.     The 
seat  of  the  epidemic  was  oftenest  (ten  times)  the  provinces  forming  the 
quondam  Kingdom  of  Naples,  Lornbardy  eight  times,  the  Campagna  and 
Piedm^ont  each  six  times,  Sicily  four  times,  Veneiia  and  the  Duchies  each 
thrice,  Tuscany  twice,  and  Liguria  and  Sardinia  each  once.    I  find  that 
the  authorities  mention  as  endemic  foci  of  typhus,  the  Venetian  Pro- 
vince of  Belluno,^  the  Piedmontese  province  of  Alessandria,'  the  Roman 
Campagna,'  Naples,  and  Sicily.^ 

In  the  most  recent  times  France  has  enjoyed  an  almost 
complete  immunity  from  typhus. 

Of  sixteen  epidemics  of  typhus  which  are  known  to  have  oconrred  in 
that  country  in  the  period  from  1820  to  1877,  six  were  in  the  hagne  of 
Toulon'  (i820-39-33-45-55  and  -56),  one  each  in  the  ha,gne  of  Rochefort* 
(1839),  ^^^  *ho  prisons  of  Beaulieu^  (1827)  and  Rhcims"  (1837),  and 
there  was  an  outbreak,  interesting  in  more  respects  than  one,  and  to 
be  spoken  of  again,  in  the  port  of  Toulon  after  the  arrival  of  an 
Egyptian  frigate.'  Three  of  the  epidemics  were  connected  with  the 
operations  of  war :  in  1823  the  pestilence  was  brought  into  St.  Laurent 
and  Albi  by  Spanish  soldiers  from  the  besieged  fortress  of  Seu-d'IJrgel» 
but  it  did  not  spread  beyond  these  towns  ;^°  in  1856  the  troops  returning 
from  the  Crimean  War  introduced  typhus  into  Marseilles,  Avignon,  and 
other  places  in  the  South  of  France,"  whence  the  disease  was  carried 

^  Facen, '  Gaz.  med.  Lombard.,'  1850,  217. 
'  Tarchetti,  *  Annal.  univ.  di  Med.,'  187 1,  Oct.,  98. 
'  Valentiner,  *  Berl.  klin.  Woclienschr.,'  1870. 

^  De  Giacomo, '  De  fobre  per  varias  Sicilias  plagas  popul.  grassante,'  Catan. 
1833,  p.  8.  ^ 

^  Barallier,  'Da  typhus  ^pid^m./  &c.,  Paris,  1861. 

*  Ijcsson,  'Revue  m^.,*  1839,  Juin,  p.  458. 

•*  Raisin, '  Jonrn.  g^D.  de  m^.,'  1827,  vol.  100,  102. 
^  Landouzy, '  Gaz.  m6d.  de  Parig,'  1842,  p.  376. 

•  Gourrier,  *  Relation  d'ane  ^pid.  du  typhus  observ.  ii  Toalon  en  1864,*  Mont- 
p(?ll.,  1866. 

'0  Costn,  'Journ.  g6n.  de  m^d.,*  1824,  vol.  87,  p.  318;  Dcllosc,  ib.,  1823, 
vol.  83,  p.  194. 

»*  Godclier,  *  Gaz.  m^d.  de  Paris,'  1856,  No.  31  ff;  Cbauffard,  *  Bull,  de  I'Acftd.. 
de  mdd.,'  1856,  Juin. 
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to  Paris  and  Neofcliateau  (Yosges),^  but  it  did  not  become  widely  spread 
at  any  of  those  places ;  lastly,  typhus  developed  once  in  the  war  of  187 1, 
among  the  population  of  Metz  during  the  siege.'  In  Paris,  at  the  time 
of  an  epidemic  of  typhoid  in  1844,  many  cases  of  typhus  were  observed, 
but  the  disease  did  not  assume  a  properly  epidemic  character.'  Finally 
we  meet  with  two  widely-spread  epidemics,  the  one  in  1826  in  the 
Arrondissement  of  Dxmkerque/  and  the  other  in  1869-71  in  the  Depart- 
ment of  Morbihan;^  the  latter  was  in  connexion  with  an  endemic 
centre  of  typhus  on  the  coast  of  JBrittcmy,  to  which  attention  has  been 
called  only  recently,  although  its  presence  can  be  detected,  as  we  now 
know,  in  the  isolated  or  slightly  epidemic  outbreaks  that  have  taken 
place  in  the  Department  of  Finist^re  and  the  vicinity  since  1825.'  The 
suggestion  that  this  focus  of  disease  has  had  its  origin  in  importation  of 
typhus  from  the  opposite  English  coast,  and  that  it  has  attained  a  wider 
development  amidst  the  truly  melancholy  hygienic  conditions  of  the 
district,  is  a  not  improbable  one.  It  remains  to  mention  that  the  disease 
was  imported  from  the  coast  to  the  neighbouring  island  of  Mol5ne, 
where  nearly  one-half  of  the  inhabitants  sickened  of  it  during  the 
period  from  September,  1876  to  May,  1877.' 

Switzerland  in  recent  times  appears  to  have  been  quite 
free  from  epidemics  of  typhas ;  at  least  there  is  an  entire 
absence  of  trustworthy  information  about  it^  excepting  a 
notice  of  sporadic  cases  in  the  autumn  of  1844  ^  ^^^  com- 
munes of  Unter- Affoltern  and  Regenstorff  (Canton  Zurich) .® 
In  Belgium  during  the  last  sixty  years  there  have  been^  as 
far  as  I  can  leam^  two  severe  epidemics  of  typhus^  both  of 
them  induced  by  intermption  of  commerce  and  failure  of 
crops  ;  the  firsts  and  smaller^  occurred  in  1840-44^  particularly 
in  the  provinces  of  Namur^  Liege^  and  Hennegau;*  the 
second^  and  much  the  greater^  was  in  1846-48^  or  at  the 
same  time  as  the  general  prevalence  of  the  disease  in  Upper 
Silesia  and   elsewhere^  and   this  time  it  was  mostly  in  the 

^  Garcin, '  Gaz.  des  hdpit.,'  1856,  p.  295. 
^  Michand, '  Gaz.  bebd.  de  m^.,'  1873,  p.  38;  Viry,  ib.,  p.  56. 
3  Sandras, '  Revne  m^.,'  1845,  Fevr.    I  have  not  been  able  to  learn  anything 
of  a  typhus  epidemic  in  Paris  in  1852  (Haser,  iii,  p.  694). 

*  Zandeck,  ib.,  1826,  Dec.,  p.  504. 

^  Gillet, '  Consider,  but  le  typhas  de  Biantes  (Morbihan),'  Pains,  1872. 

*  Martin,  'Essai  sor  I'end^micit^  da  typhas  dans  le  depart,  da  Finist^re,' 
Paris,  1876. 

^  Danguy  des  Deserts, '  Arch,  de  m6d.  nav.,'  i8Sr7,  Aotlt,  p.  100. 
>  *  Bericht  des  GesondhdtnsilMt  dM  W  'a-*^^  nibn  das  Jahr  1844,' 

p.  16. 
»  Saaveor, '  Gaz.  wAL  df»  ^ 


566         GEOGEAPHICAL  AND   HISTOEIOAL  PATHOLOGY. 

provinces  of  East  and  West  Flanders,  scarcely  an  arrondisse- 
ment  of  which  escaped  the  sickness.^     Whether  the  disease 
had  been  observed  at  all  in  Belginm  before  or  after  those 
dates,  or  to  what  extent  it  may  have  occurred,  does  not  appear 
from  the  records  before  us,  inasmuch  as  the  term  ^^fiSvre 
typhoide'*  is   used  in  the  Belgian  official  reports    promis- 
cuously for   typhus  and   typhoid.^     The  same   unfortunate 
ambiguity  pervades  the  professional  literature  and  the  official 
sanitary  reports  of  the  Netherlands,     Rosenstein'  observes 
that  in  Groningen  no  other  form  of  ''  typhus  '^  than  petechial 
typhus  had  occurred  during  the  last  fifteen  years  (1855   to 
1868),   and  he  refers  to    the    annual    sanitary  reports    for 
proof  of  the  frequent  occurrence  of  typhus  in  the  Nether- 
lands ;  but  in  these  reports,  so  far  as  they  are  before  me, 
typhus  and   typhoid  are  thrown  together  under  the  single 
designation  ''typhous  fever,*'*  and  the  data  are  of  no  use  there- 
fore for  the  question  at  issue.     As  regards  Groningen,  the 
facts  observed  by  Bosenstein,  together  with  the  observations, 
from  previous  years,  especially  181 6,*   1821,®  and   1854-56,^ 
certainly  go  to  prove  the  endemicity  of  the  disease  there  ;  bat, 
besides  these,  I  have  found  only  an  occasional  trustworthy 
notice  of  typhus  in  the  Netherlands,  such  as  that  of  1849^ 
when  the  disease  is  said  to  have  been  prevalent  over  a  great 
part  of  the  country,  and  that  relating  to  a  small  epidemic  of 
typhus  in  1867-68  in  Overyssel.® 

In  Denmark  typhus  appears  to  have  been  of  extremely 
rare  occurrence.     The  sanitary    reports,  which   have  been 

1  Menseman, '  Boll,  de  TAcad.  de  m6d.  de  Belgiquc/  viii»  p.  87 ;  Mareska,  ib.» 
p.  123,  and  ix,  p.  513;  Warlomont,  ib.,  x,  and  '  Qaz.  in^.  de  Paris/  1848, 
P*  936 ;  i^cf.  in  '  Annal.  de  la  Soc.  de  m^.  de  Gand./  xiv,  p.  5. 

'  This  is  true  also  of  the  chapter  on  *'  Typhus  "  in  the  '  Topogr.  m^.  de  la 
Belgiqne/  Bmxelles,  1865. 

'  *  Virchow's  Archiv,*  1868,  Bd.  43,  p.  377. 

^  In  the  summary  which  Van  Capelle  (in  the  'Nedcrl.  Ti jdschr.  yoor  Geneesk.,' 
1870,  Aid.  ii,  p.  123)  gives  of  these  sanitary  reports  for  the  years  1866  to  i868» 
he  expressly  states  that  "  typhus  en  typheuse  koortsen "  are  included  promis- 
cuously under  the  head  of  **  typhus." 

»  Steensma,  *  Diss,  de  typho/  Groning,  18 18. 

^  Kymmell,  *  Observ.  quaed.  de  typho.'  Spec,  med.,  Groning.,  1822  (Hotpital 
Report). 

'  *Nederl.  Tijdschr.  voor  Geneesk./  1859,  "»»  P-  '9^- 

*  Ref.,  ib.«  1868,  i,  p.  45. 
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compiled  with  great  care^  make  mention  of  only  two  small 
epidemics  which  had  prevailed  in  Fredericia  in  1821  and 
1839/  and  of  the  outbreak  in  1843  ^^  ^^®  over-crowded 
prison  at  Odensee.^  As  to  the  occurrence  of  the  disease  in 
Norway  in  recent  times,  there  is  no  reliable  information 
going  farther  back  than  1845. 

From  1845  to  1864  the  country  was  qaite  free  of  typhus;'  it  showed 
itself  in  the  latter  year,  first  in  the  district  of  Krageroe/  and  the  year 
after  at  Ghristiania,  where  it  broke  out  first  in  an  inn  of  the  poorest 
class,^  and  continued  in  the  city  and  neighbourhood  during  the  years 
following  up  to  1872.  In  the  district  of  Yadsoe  (Finmark)  typhus 
attained  a  considerable  diffusion  from  1865  to  1 871,  in  company  with 
relapsing  fever;  it  was  also  prevalent  among  the  fishing  popalation  of 
the  Lofoden  Islands^  in  1868,  and  in  1868-71  in  Nordlands-Amt  and 
other  districts  on  the  eastern  frontier. 

These  outbreaks  of  typhus  in  Norway  were  undoubtedly 
connected  with  importation  of  the  disease  from  Sweden 
and  Finland,  where  it  had  been  widely  prevalent  even 
at  an  earlier  date ;  and  it  is  this  that  explains  why  its  out- 
break and  epidemic  diffusion  in  Norway  took  place  in  the 
districts  nearest  to  the  frontier.^  In  medical  writings  and 
official  sanitary  reports  from  Sweden,  we  again  encounter 
that  hindrance  to  our  inquiry  which  arises  from  typhus  and 
typhoid  being  included  in  the  sanitary  returns  (up  to  1874) 
under  the  common  designation  of  '^  typhous  fever.'* 

From  the  well-known  work  of  Huss,^  which  is  subject  to  the  same 
defect,  we  learn  only  this  much,  that  typhus  along  with  typhoid,  had 
been  epidemic  in  Stockholm  in  1841-42,  1845-46,  and  1851-52.  The 
disease  in  Sweden  became  more  widely  diffosed  in  1861-70,  for  which 
period  there  are  notices  of  epidemics  in  Bohuslan  in  1861,  Hemosand 
in  1863,  and  particularly  in  the  northern  provinces  (Norbotten, 
Westerbotten,  and  Wester-Norland),*  as  well  as  in  Gotaborg,^^  during 

1  Ref.  in  "Bibl.  for  Laeger,'  1841,  It,  p.  333;  and  Beumert,  in  *  Sundheds- 
CoUeg.  Aarsberetning,'  1855,  p.  67. 
'  Hell weg, '  Bibl.  for  Laeger,*  1845,  ii,  p.  12. 
3  Boeck, '  Norsk  mag.  for  Laegevidonsk,'  1874,  iii,  B.  iv,  p.  241. 

*  Homan  and  Hartwig,  ib.,  1865,  xiz,  p.  433. 
&  Larsen,  ib.,  1866,  zz,  p.  910. 

^  IrgenB,ib.»  1869.  zziii,  p.  513. 

^  Boeck,  1.  c. 

8  •  Statistiqoe  ot  ♦»**-  ••  ijyphoide,'  Paris,  1855. 

•  Wiftrandy'flM  "wter.  fir  1868,'  p.  42. 
10  Langellp'B 
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the  famine-years  of  i86S  to  1870.  In  the  official  returns  of  1874, 
typbns  is  entered  by  itself,  and  we  find  notices  of  its  epidemio  pre- 
valence in  1873-75  ^^  Stockholm,  1873-74  in  the  districts  of  Udderalla 
and  Grotaborg,  and  1875  in  Elfsborgs-Lan.^  Isolated  cases  of  sickness 
from  typhus  came  to  notice  at  various  parts  of  the  country  in  1876-77. 

Whether  there  are  endemic  centres  of  typhus  in  Sweden 
can  hardly  be  decided  from  these  scanty  data.  In  the  same 
period  when  typhus  was  epidemic  in  Sweden^  there  falls  a 
^neral  diffusion  of  the  disease  in  Finland,  more  particalarly 
in  1865  and  in  the  famine  years  of  1867-68.*  Iceland  also 
had  the  typhus  widely  spread  in  1857-61  ;'  from  Finsen's 
statements  it  follows  that  the  disease  had  unquestionably 
occurred  there  often  in  former  times^  but  had  been  con- 
founded with  typhoid  (which  is  truly  endemic  in  Iceland), 
while,  in  these  more  recent  epidemics,  both  diseases  were 
under  observation  side  by  side. 

Typhus  on  Asiatic  soil  has  acquired  hitherto  a  very  much 
smaller  area  of  diffusion  than  in  Europe.  Apart  from  its 
more  casual  epidemic  occurrences  in  Asia  Minor^  and  Syria,* 
its  headquarters  are  in  Persia.  Polak^  had  already  called 
attention  to  this  fact  in  describing  an  epidemic  that  was 
prevalent,  especially  among  the  troops,  in  1857.  ^^  state- 
ments found  support  in  a  paper  by  Tholozan,^  who  describes 
the  disease  as  one  that  is  endemic  in  Persia,  and  has  from 
time  to  time  overrun  a  large  part  of  the  country  in  disas- 
trous epidemics,  as  in  the  years  1864-65.  Tholozan 
expressly  states  that  typhus  rages  there  under  exactly  the 
same  circumstances  which  he  had  an  opportunity  of  observ- 
ing in  the  epidemic  among  the  French  troops  during  the 

1  *  Sondhetfl-Coll.  Berftttelse  fdr  &r  1874,'  p.  6 ;  1875,  p.  14.  Soe  also  Qriihs, 
« Embetsber&ttelso  fOr  &ren  1873-75/  and  Warfwiog,  'Hygiea/  18769  xxzrlii, 

p.  373- 

'  Palmbcrg,  ib.,  1870,  xxxii,  p.  68;  Eatlander, '  Archly  ftir  klin.  Chimrgie,* 
1870,  xii,  p.  453  ;  Hjelt, '  Nord.  med.  Arkiv/  1870,  ii,  p.  36. 

'  Hjaltelin,  in  '  Sandbedsooll.  Aarsberetn.  for  1855,'  p.  67,  and  *  Edin.  Med. 
Joum./  i862»  Sept.,  p.  214;  Finsen,  '  JagttageUer  angaaendo  Sygdomsforbold 
i  Island./  Kj&bcnb,  1874,  15. 

4  West,  'New  York  Med.  Record/  1869,  ^An;b,  p.  27. 

'  Pott,  ib.»  1868,  June,  p.  149;  Robertson,  'Edin.  Med.  and  Sorg.  Joum./ 
1843,  April,  p.  247. 

•  *  Zeitscbrift  der  Wiener  Aerzte,*  1859,  p.  138. 

7  <  Boll,  de  TAcad.  de  m6d.,*  1866,  xxxi,  p.  S33- 
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Crimean  War.  India,^  Further  India,*  and  the  East  Indian 
Archipelago,^  appear  to  be  quite  free  from  typhus,  and, 
according  to  Wemich,*  the  disease  is  quite  unknown  in 
Japan.  On  the  other  hand,  there  are  trustworthy  accounts^ 
of  its  endemic  prevalence  in  the  north  of  China,  especially 
in  Pekin,  where  the  disease  is  met  with  every  year  in  the 
winter  season  among  the  poorer  of  the  populace,  and  where 
it  broke  out  in  disastrous  epidemics  in  the  years  1864-66. 
On  the  continent  of  Australia,  in  New  Zealand,  and 
in  Polynesia,  there  has  been  complete  immunity  from  typhus 
hitherto ;  into  Tasmania^  it  has  been  introduced  several 
times  by  ships,  but  it  has  been  prevented  from  spreading  at 
all  widely  over  the  island  by  strict  precautionary  measures. 

Nor  does  typhus  appear  to  occur  throughout  the  greater 
part  of  the  continent  of  Africa  and  the  islands  belonging  to 
it,  this  exemption  being  alleged  particularly  for  Oape  Colony,'^ 
for  the  East  Coast  and  Madagascar,^  and  for  the  West 
Coast.  On  the  other  hand,  the  description  given  by  Gries- 
inger*  of  "  simple  typhus,'*  observed  by  him  among  the 
natives  of  Egypt,  points  to  it  having  been  the  disease  that  we 
are  now  considering,  and  the  absence  of  an  exanthem,  which 
Griesinger  emphasises,  must  be  explained  by  the  difficulty  of 

1  The  assertion  of  Morehead  ('Clinical  Researches/  i,  p.  307),  that  typhus 
is  unknown  in  India  has  hoen  confirmed  in  the  latest  publications  by  Chovers 
('Med.  Times  and  Gaz./  1879,  ^^'9  P*  i^')*  ^^^  other  Anglo-Indian  phyn- 
cians.  The  epidemic  of  1859-61  in  the  N.  W.  Provinces  and  the  Punjaub, 
described  by  Walker  ('  Edin.  Med.  Joum./  1861,  May,  p.  986),  is  erroneously 
designated  as  one  of  typhus ;  it  is  there  an  affair  of  relapsing  fever  and  bilious 
typhoid,  which  we  shall  enter  upon  in  the  next  chapter. 

'  Breton  (*  Consider,  sur  la  gu^rison  des  plaies  .  .  .  chez  les  Annamites/  Par., 
1876,  p.  10)  and  Danguy  des  Deserts  (Consid^.  sur  rhygpL^ne  de  TEurop^n  en 
Cochinchine/  Par.,  1876,  p.  12)  mention,  under  the  name  of  **  fi^vre  dee  bois,"  a 
disease  occurring  in  Anam,  which  corresponds  to  typhus,  according  to  th^ 
reading  of  it ;  but  I  do  not  regard  this  conclusion  as  trustworthy. 

'  Heymann  ('  Schmidt^s  Jahrb.  der  Med.,'  1846,  Juli,  Hi,  p.  96),  had  not  seen  a 
single  case  of  typhus  during  twenty^five  years'  practice  in  Java  and  Sumatra. 

*  *  Deutsche  med.  Wochenschriffc,'  1878,  p.  loi. 

^  Morache,  'Bee.  de  mem.  de  m^.  milit,'  1866,  i,  142,  and '  AnnaL  d'hyg. 
publ./  1870,  Jan.,  p.  57. 

*  Hall, '  Transact,  of  the  Epidemiol.  Soc,'  1S66,  il,  p.  69. 

7  Egan  ('  Med.  Times  and  Gaz.,'  1872,  Jan.,  p.  11 1)  says  that  he  had  seen  two 
cases  of  typhus  (?)  at  Williamstown  in  the  period  from  1857  to  1872. 

^  Davidson,  ib.,  1868,  Dec,  p.  646 ;  Borchgrevink,  *  Norsk  Mag.  for  Laege- 
vidensk,'  1872,  Tred.  K.,  ii,  p.  247. 

*  *  Archiv  fur  physiol.  Heilkd.,'  1853,  xi,  p.  358. 
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of  1 
Fn«a  TvBtf  t2ier&  is  a  recofd  of  a  gr^eas  syplms 
epidemic  in  tiie  funine-TeH-  of  1868* :  from  Al^ierf,  nhcie 
typhns  is  pn>bdbij  emJeinir  in  Kafajlia,  becoming  e|Mdemic 
from  time  to  time  under  pecnlari^  nn&roKmfale  trtrntea  of 
bvgiene/  there  are  f  C(.iuiitn  of  m  general  epidemic  diffosicm  in 
1561-62;^  blither  of  an  epidemic  in  1S63  among'  an  Arab 
tribe  in  the  district  ot  Secif  (Pror.  Conscantine)/  and  finally 
of  the  disastzooB  outbreak  that  to:k  place  in  that  conniij, 
as  weU  as  dsewhere,  during  the  famine-year  of  1S6S.' 

Tor  the  Wetiem  HewtUpkere,  the  earliest  information  as  to 
the  occurrence  of  typhns  comes  from  Jlerieo  and  Pern. 
According  to  the  perfectly  reliable  statements  of  Francesco 
BraTo/  the  disease,  which  he  speaks  of  under  the  name 
tahardeU  then  current  in  Spain,  broke  out  in  Mexico  for  the 
first  time  in  1570  on  importation  from  Spain;  and  it  can 
hardly  be  doubted  that  the  pestilence  known  under  the  ver- 
nacnlar  name  '^  matlalzahuatl,^'  which  was  prevalent  in  1576, 
1736,  and  1762  in  the  interior  of  Mexico*,  on  the  table-land 
as  well  as  in  the  mountains,  was  typhus ;  for  Montana^^  tells 
UH  that  in  the  epidemic  of  typhus  in  the  City  of  Mexico,  in 
18 13,  the  natives  used  that  name  to  designate  the  disease, 
recognising  in  it  the  malady  which  they  had  known  well  in 
former  times.     Our  later  information  about  typhus  in  Mexico 

'  Ib.»  374.  I  shall  aftenrardA  bare  occasion  to  mentioa  a  few  infcerestiiii^ 
facts  about  the  repeated  importation  of  the  disease  into  European  ports  by 
Efryptian  sbips  of  war  (p.  586). 

'  Wfirttemb.  med.  Correspondenzbl./  1851,  p.  313. 

'  Ferrini, '  Annali  nniy.  di  med^'  1869,  Maggio,  p.  241. 

^  Leonard  et  Marit, '  Rec.  de  m^m.  de  m^  milit./  1863*  AoAt,  p.  81. 

*  Vital,  ib.,  1869,  F^Tr.,  p.  81.  *  L^nard,  I.e. 

7  Vital,  I.e.;  Perrier,  ib.,  1869,  Join,  p.  449,  1870,  p.  461 ;  Challan,  '  Gaz. 
m^.  de  Htrssb.,'  1868,  No.  21 ;  Amoold,  '  Gaz.  mod.  de  Fiaris,'  1869,  No.  46  fl*., 
1870,  No.  2  ff.;  Batterel,  '^tnde  sur  quelques  cas  de  typhns,  &c.,*  l^ris,  1872. 

"  'Opera  mcdicinalia,' Mexico,  1570.  Compare  ViUalba, '  EpidemioL  Espan.,* 
J,  p.  186. 

"  Humboldt,  •  Voyage  en  Am^*riquc/  Part  iii,  p.  750. 

^  «Ncw  York  Med.  Bcpoait.,*  1819,  v,  p.  1. 
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comes  from  Prencli  physicians,^  who  had  opportunities  of 
observing  the  disease  there  during  the  war  and  subsequently  ; 
they  all  agree  in  stating  that  it  is  confined  to  the  tierra  fria, 
and  that  there  it  is  endemic.  To  Peru  also,  typhus  was  prob- 
ably imported  from  Spain  at  a  very  early  period,  for  it  is 
universally  known  there  under  the  Spanish  name  tahardillo? 
The  disease  has  been  observed  a  few  times  as  war-typhus,  for 
example  at  Lima  in  1 82 1  during  the  investment  of  the  city,^and 
at  Callao  in  1825-26  under  the  same  circumstances  ;  but  it  has 
been  especially  in  the  Sierra  region  that  it  has  raged,  making 
great  ravages  among  the  Indians,  most  recently  in  1853-57.* 
Of  Chili^  Poppig^  has  already  remarked  that,  if  acute 
diseases  are  in  general  less  frequent  in  that  country  than  in 
other  parts  of  the  globe,  that  does  not  apply  to  "  typhus ;  *' 
and  the  most  recent  accounts  by  Lantoin'  and  Boyd^  make 
it  clear  that  he  means  the  disease  which  we  are  now  con- 
sidering. Lantoin,  whose  observations  relate  to  the  Que- 
bradas  (narrow  river  valleys)  in  the  north  of  the  country, 
expressly  states  that  the  disease  corresponds  to  the  typhus 
of  the  English  physicians,  differing  from  typhoid  in  the 
cxanthem  and  in  the  absence  of  the  intestinal  lesion ;  Boyd^ 
in  like  manner,  says  that  "it  corresponds  exactly  to  the 
typhus  fever  of  Ireland  ;  '*  while  both  describe  it  as  a 
malady  of  frequent  occurrence  in  Chili,  and  not  unfrequently 
epidemic.  The  writings  of  Sigaud®  and  Dundas^  make  it 
probable  that  Brazil  is  not  exempt  from  typhus,  but  they 

^  PoDcet, '  Bee.  de  m4m.  de  m^.  milit.,*  1863,  Fevr. ;  Briaalt,  ib.»  1864,  Man. ; 
Coindet,  ib.,  Mai;  Wuillot,  'Presse  m^.  Beige/  1866,  No.  40,  p.  314. 

^  Tschadi, '  Oest.  med.  Wochenscbriil/  1846,  No.  is. 

3  Smitb,  <  Edin.  Med.  and  Surg.  Joam./  1840,  April,  p.  333, 1842,  April,  p.  362. 
This  author  is  not  clear  as  to  the  nature  of  the  epidemic,  nor  of  the  pestilence 
among  the  Indians  (Epidemiol.  Trans.,'  1863,  '^9  V'  222);  the  latter  he  con- 
siders to  have  been  yellow  fever. 

^  Macedo,  '  Qaz.  med.  de  Lima,'  1858,  No.  48  ;  Archd.  Smith, '  Transact,  of  the 
Epidemiol.  Soc.,'  1863,  i,  p.  222. 

^  'Clarus  and  Radios,  Beitragc  zar  pract.  Heilkd.,'  1834,  i,  p.  528. 

^  'Arch,  de  m^.  nav.,*  1872,  Mars.,  p.  165. 

'  *  Edin.  Med.  Joam.,'  1876,  Aug.,  p.  115. 

^  '  Du  climat  et  des  malad.  du  BriSsil,'  Paris,  1844,  p.  25 1. 

^  *  Sketches  of  Brazil,'  Loud.,  1852,  p.  222.  Murchison,  who  denies  the  occur- 
rence of  typhus  in  South  America  at  all,  tiikes  the  facts  given  by  Dundas  as 
relating,  not  to  typhus,  but  to  "  adynamic  remittent  fever."  I  am  not  clear 
as  to  his  grounds  for  this  opinion. 
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give  us  no  means  of  estiiiuitiiig  the  extent  to  ^wiiich  if 
prevails.  From  Central  America  I  know  of  on} j  one  neliable 
piece  of  information  abont  typhns,  wIucIl  reHatee  so  bs 
epidemic  in  Nicaragua  in  1851.^  In  tlie  West  Indies yiprpbaoB 
does  not  appear  to  have  been  seen  at  all  in  raoeni-  time&. 
Wright^'  whose  information  dates  from  the  end  of  last 
centuiy,  says  that  the  disease  was  not  rarely  introduced  at 
that  period  by  drafts  of  troops  from  England ;  but,  in  the 
English  *  Army  Reports  *  of  the  present  century^  from  xbeat 
colonies  and  the  Bermudas^  I  find  that  only  two  cases  of 
typhus  occorred  in  the  Bermudas  from  1817  to  1836/  and 
only  four  from  1837  to  1846/  while,  in  the  West  Indies 
from  1816  to  1836  there  were  only  forty-eight  caeea.^  In 
later  reports,  down  to  1879,  the  disease  is  not  mentioned  at 
all ;  and  in  the  numerous  notices  before  me  from  the  West 
Indies,  of  a  medico-topographical  and  epidemiological  kind, 
there  is  not  a  word  said  of  typhus. 

Typhus  came  to  the  United  Stales  and  to  BrUish  America 
much  later  than  to  Mexico,  and  in  those  countries  it  has 
never  attained  the  same  importance  as  in  the  latter  or  on 
the  continent  of  Europe.  The  epidemiological  references 
by  American  physicians  in  the  eighteenth  century  give  no 
indication  that  they  had  ever  seen  typhus,  and  as  late  as 
the  first  twenty  years  of  the  present  century  the  disease  had 
been  at  any  rate  rare  with  them.  The  proper  era  of  typhus 
for  the  United  States  and  Canada  begins  with  the  period 
when  emigration  from  Ireland  had  set  in  on  a  large  scale.*^ 

'  Bemlardty  who  furnishes  the  information  on  tiiis  epidemic  ('  Dentadbe  KBn..' 
1854,  No.  8),  remarks  that  the  disease  was  of  quite  the  same  type  aa  tkat  wkoch 
lie  saw  in  Upper  Silesia  in  1847. 

'  '  Duncan's  Annals  of  Med./  1797,  ii,  p.  345. 

*  •  StatUt.  Beports,'  1839,  p.  65. 

*  lb.,  1853,  p.  176.  *  lb.,  1838,  p.  7. 

'  Wynne, 'Amer.  Joum.  of  Med.  Sc.,'  1852,  April,  417;  Drake,  l.c.,p.430L 
To  show  the  enormous  extent  to  which  tjphus  has  been  imported  into  Nortk 
America  in  recent  times,  I  give  the  following  figures:  whereas,  from  1835 
to  1847,  291  typhus  patients  were  receiTed  into  the  ho^ital  of  Quebec,  oat  ef 
an  immigration  averaging  23^)00  per  annum,  the  number  rose  in  1&47  to  8574 
among  98,000  immigrants,  besides  5000  persons  who  died  on  the  wmj,  moadj 
from  typhus.  In  the  hospital  on  Staten  Isbmd  (New  York),  nearly  5000  bamt* 
grants  sick  with  typhus  were  received  the  same  year ;  and  on  Deer  Island  (BoittiaB 
Harbour)  several  thousands  of  typhus  cases  were  observed  among  the 
during  the  same  period. 
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We  thus  explain  the  fact  that  the  ports  on  the  east  coast  of 
North  America  have  been  the  headquarters  of  the  disease, 
and  that  the  largest  contingent  of  the  sick  has  been  supplied 
by  the  immigrants  themselves,  or  their  countrymen  with 
whom  they  had  come  in  contact.  In  many  cases,  the 
disease  was  confined  exclusively  to  immigrants  ;  in  others  it 
spread  among  the  population  of  the  seaports,  particularly 
in  the  filthy  and  crowded  quarters,  but  without  ever  attain- 
ing the  dimensions  of  a  great  epidemic.  Thus  we  find  that 
typhus  has  been  repeatedly  imported  since  1820  into  Canada,, 
where  the  cities  of  Quebec  and  Montreal  lying  directly  in  the 
track  of  the  immigration  have  suffered  most.  From  time 
to  time,  it  is  true,  the  disease  has  travelled  along  the  bank& 
of  the  St.  Lawrence  into  the  interior,  but  it  has  not  become 
widely  diffused  therein.^  Prom  Halifax  (Nova  Scotia)  also, 
there  is  an  account  of  importation  of  typhus  by  Irish  immi* 
grants  in  1827,  and  of  the  sickness  spreading  among  the 
inhabitants  of  the  town  itself.*  There  is  information  from 
Boston  of  the  introduction  of  the  disease  by  emigrants  in 
1838  and  1847,*  ^^d  irom  New  York  for  181 8,  1825,  1837, 
1848,  and  1852  ;  among  the  population  of  the  latter  city 
t3rphus  spread  considerably  in  1818,  1827,  1837,  and  1847, 
so  that,  while  the  deaths  from  typhus  (and  typhoid)  in  1846 
were  only  256,  they  rose  in  1847  to  more  than  1400.*  The 
introduction  of  typhus  by  immigrants  into  Philadelphia  is 
attested  by  writings  of  the  years  1827  ^^^  ^^47  >  ^^  *^® 
proletariat  quarter  of  the  city,  it  was  widely  prevalent  as  an 
epidemic  in  1836.*  Several  importations  have  taken  place 
into  Hartford,  Conn.,  without  any  extension  to  the  populace  ;^ 
in  like  manner,  at  New  Orleans  in  1847,  it  remained  limited 
to  the  immigrants,  and  to  the  doctors,  nurses,  and  others  in 

^  Fraser, '  Brit.  Amer.  Joam.  of  Med.  and  Phys.  Sc.,'  1848,  iii,  p.  61 ;  Douglas,, 
ib.,  p.  261 ;  Badgley,  ib.,  1849,  ^^>  P-  ^^* 

'  Donelly, '  Lond.  Med.  and  Phys.  Jonrn./  1829,  July  1 1. 

'  Oerhard,  'Amer.  Jonrn.  of  Med.  Sc./  1837,  ^^b.,  p.  289;   Clark,  <Shii> 
Fover/  &c,  Boston,  1850;  UpluuD,  'Kew.York  Jonni.  of  Med.,'  1852,  March. 

*  Brown, '  Amer.  Med.  Beeorder/  i8a8f  July  1 1  Beeie,  '  New  York  Joom.  of 
Med.,'  1847,  ^^7 ;  Smith,  *  mnumoL  f^*^  cj  1848,  i,  p.  109 ; 

Scbilling, '  New-Yorker  med.  MowH 

^  Gerhard,  1.  c ;  Sargent^  'Jm  a. 

^  RoBsell,  '  Proc  of  tha  6s|i  Boe. 
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tho  hospitals ;  and  the  same  holds  good  for  the  typhus 
imported  into  Baltimore  in  1850.^  The  disease  was  remark- 
ably frequent  in  1863-64  in  New  York,  Philadelphia,  and 
other  places  in  the  Eastern  States.*  On  the  other  hand,  it  is 
a  noteworthy  fact  that  tho  most  careful  search  amongf  the 
plentiful  epidemiological  records  in  the  literature  of  the 
United  States,  fails  to  discover  a  single  statement  as  to  the 
occurrence  of  typhus  in  the  Mississippi  Valley  or  in  the 
Western  States ;  so  that  the  greater  part  of  the  continent 
appears  to  enjoy  absolute  immunity  from  the  disease,  and  in 
no  part  of  the  whole  territory  do  endemic  centres  of  typhus 
appear  to  have  formed,  notwithstanding  importations  on  a 
large  scale. 


§  134.  Mostly  a  Disease  op  the  Temperate  and  Cold  Zones. 

The  history  of  typhus,  as  we  have  said,  is  the  history  of 
human  misery.  With  the  exception  of  the  plague  and  of 
relapsing  fever,  which  latter  connects  with  typhus  very  closely 
in  respect  of  its  epidemiology  and  its  etiology  in  general,  none 
of  the  acute  infective  diseases  has  been  so  closely  associated 
with  definite  nuisances  that  have  arisen  out  of  a  miserable 
hygiene ;  none  stands  in  its  genesis  so  directly  under  the 
influence  of  this  etiological  factor ;  and  even  the  influence 
which  conditions  of  climate,  season,  and  weather  exert  upon 
the  occurrence  and  amount  of  typhus,  may  be  ascribed  not 
less  (but  perhaps  even  more)  to  the  habits  of  living  of  the 
populace  as  adapted  to  the  climate  and  season,  and  to  the 
varying  produce  of  the  soil  as  dependent  on  tho  weather, 
than  to  any  direct  action  of  the  latter  upon  the  specific  cause 
of  the  disease. 

It  follows  from  tho  prevalence  of  the  disease  in  Persia, 
and  the  epidemics  that  have  been  observed  in  Tunis,  Algiers, 
and  Nicaragua — to  mention  only  well-established  facta—- 
that  the  doctrine  which  used  to  be  held,  of  the  palm-aone 

*  Wynne,  l.c. 

'  Da  Costa,  •  Amer.  Jonrn.  of  Med.  Sc./  1866,  Jan.,  p.  17 ;  Cone  (ih^  p^  p« 
says  that,  while  the  mortality  from  typhus  at  Philadelphia  was  only  37  Im 
it  rose  in  the  two  following  years  to  131  and  335  respectively. 
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and  regions  with  an  isotherm  of  68°  P.  (20°  C.)  and  upwards 
enjoying  a  complete  immunity  from  typhus,  is  not  univer- 
sally applicable.  But  it  is  nevertheless  a  remarkable  thing 
that  great  regions  of  the  tropics,  such  as  the  East  and  West 
Coasts  of  Africa,  India,  the  East  Indies^  and  the  South  of 
China,  have  remained  hitherto  quite  exempt  (or  at  least 
seem  to  have  so  remained),  and  that,  in  other  tropical 
countries,  such  as  Mexico  and  Peru,  it  is  particularly  the 
lofty  plateau  (the  tierra  fria)  and  the  Sierra  region  that 
have  been  the  seat  of  the  disease.  Still,  we  are  taught  to 
be  cautious  in  generalising,  by  the  recent  experiences  of  the 
occurrence  of  typhoid  (typhus  abdominalis)  and  relapsing 
fever  in  India  and  other  tropical  regions  which  we  had  con- 
sidered to  be  exempt  from  those  diseases  also.  In  fact,  as 
we  have  said  already,  it  is  an  open  question  how  far  the 
protection  which  the  tropics  seem  to  enjoy  from  tjrphus  fever 
in  virtue  of  their  peculiar  climatic  conditions  is  a  direct  one 
or  an  indirect — ^that  is  to  say,  one  that  is  involved  in  the 
mode  of  living  among  the  people  as  adapted  to  the  climate. 
At  all  events,  the  influence  of  climate  in  general  cannot  well 
be  ignored,  inasmuch  as  the  amount  of  sickness  stands  in  an 
unmistakeable  ratio  to  particular  seasons  of  the  year  in 
those  parts  of  the  globe  which  are  the  permanent  seats  of 
typhus. 

§  135.  Connexion  with  Cold  Weathbe. 

Out  of  147  epidemics  of  typhus  which  have  occurred  in 
the  temperate  or  cold  latitudes  of  the  Eastern  and  Western 
Hemispheres,  and  of  which  we  have  accurate  data  as  to 
time  of  their  outbreak  and  their  course,  30  reached  their 
acme  in  spring,  28  in  winter  and  spring,  21  in  spring  and 
summer,  19  in  summer  and  autumn,  18  in  autumn,  17  in 
summer,  and  14  in  autumn  and  winter.  This  result  corre- 
sponds to  the  opinion  of  most  of  the  authorities  on  typhus  in 
Britain^  as  to  the  prevalent  season  of  the  disease^  the  maximum 

>  See  the '  Report  on  tli6  BiekiMM  cimmg  the  Troops  in  the  U.  E./  1853,  p.  17, 
^^i  Alison,  in  'Beporti  on  ib  1  'Vmdition  of  the  Labouring  Population 
of  Scotland,'  Londr  id  8«ig.  Jonm.,'  1838,  July, 

p.  87 ;  CMgir  t  Fefohaly  L  c ;  Hamil- 

ton*'Laaee^ 
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being  in  winter  and  spring,  as  well  as  to  the  coaclasions 
of  Deli3o  for  Dorpat,  Marroin  for  Conatantinople,  Tonatoasi' 
for  Naples,  and  Moraclio  for  Pekin.  Also  the  epidemics 
that  are  known  to  have  occurred  in  Tunis,  Algiers,  Persia, 
and  Pera,  hare  all  been  prevalent  in  spring,  or  in  winter 
and  spring.  This  fact  is  further  bome  out  by  statistics  of 
the  deaths  from  typhus  in  England,  and  of  the  admissions 
for  typhns  into  several  British  fever  hospitals. 

Table  of  Deaths  from  Typhits  in  England  and  Wales. 
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If,  then,  there  can  be  no  doubt  that  the  maximum  of 
typhus  cases  falls  distinctly  in  the  colder  months  (winter  and 
spring),  yet  it  is  proved  by  the  experience  of  the  severe 
pestilences  of  1 8 16-19  in  Italy,  of  181 7-19  and  1847-48  in 
Ireland,  and  of  1847  ^^^  1856  in  Upper  Silesia,  as  well  as 
by  the  course  of  the  minor  but  protracted  epidemics  of 
1819-24  in  Westphalia,  1838-39  in  Dittmarschen,  and  1837- 
38  in  Glasgow,  that  typhus  is  quite  independent  of  season 
and  weather  in  its  development  and  epidemic  diffusion,  that 
neither  the  upper  nor  lower  extremes  of  temperature  or 
moisture  can  further  or  hinder  the  disease  in  its  breaking 
out  and  progress,  nor  any  other  condition  of  weather  exert  a 
perceptible  influence  in  these  respects.  It  is  in  this  sense  that 
almost  all  the  authorities  express  themselves  for  just  those 
regions  which  are  most  frequently  visited  by  typhus — for 
Britain,^  Italy,'  Upper  Silesia,'  and  other  countries. 

§  136.  Indbpendbnt  of  Telluric  Conditions. 

There  is  not  the  smallest  reason,  deducible  from  the  facts, 
for  supposing  that  characters  of  the  soil,  such  as  elevation, 
conformation,  hind  of  rocJc,  saturation,  and  amount  of  organic 
detritus,  exert  any  influence  whatsoever  upon  the  origin  and 
diffusion  of  the  disease.  The  disease  has  been  equally  pre- 
valent and  equally  severe  on  plateaus  and  among  mountains 
as  in  basins,  on  dry  as  on  wet  soil,  on  light  sand  as  on  heavy 
clay,  on  porous  rock  as  upon  firm ;  it  has  nowhere  and  at  no 
time  shown  any  particular  affinity  for  that  quality  of  surface 
which  is  usually  designated  malarious  soil.  Ireland,  which  is 
unquestionably  the  worst  typhus  centre  in  Europe,  enjoys 
almost  absolute  immunity  from  malarial  diseases.  Again, 
while  the  maximum  of  typhus  cases  falls  in  those  seasons  in 
which  influences  of  the  soil  in  general,  and  malarial  influ- 
ences in  particular  are  least  felt,  the  minimum  is  found  to  be 
in  the  autumn  months,  which  are  the  proper  malarial  season. 

>  Harty,  Dancaii,  O'Brien,  Cheyne,  Graves,  11.  cc.;  Corrigan,  'Lancet/  1830, 
Jane;  Hunter,  'Edin.  Med.  and  Surg.  Joum.,'  1819,  April,  p.  234;  Mateer, 
*Dubl.  Joum.of  Med.  So.,'  1836,  Sept.,  p.  34;  Morchifon;  and Tariouf  ofchen. 

3  Ilamazzini,  <  De  constitationibus  diisert,'  i,  in  Opp.  liOiiitillfc  17181  p*  106  j 
Omodci,  i,  p.  13;  Tarchetti. 

3  Frank,  *  Die  Berichterstatter  ana  der  EpidemU^  il 
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"  For  a  ponaiderablo  period,"  says  Graves,'  "  there  was  a  great  ten- 
dency among  physicians  to  refer  the  origin  of  typhus,  and  almoat  crearj 
variety  nt  fevor,  to  malaria,  or  unwliolesome  emanatioua  from  th«  soit 
produced  by  the  decomposition  of  vegetable  matter.  In  Ireland,  fBct« 
do  not  bear  out  this  hypothesis,  fbr,  as  a1rea.dy  stated,  when  an 
epidemic  of  fever  has  become  established,  it  breaks  ont  simultaneously 
in  Bitnations  the  moat  different,  and  in  some  where  no  Bueb  emanations 
can  be  supposed  to  exist.  Thus  I  have  seen  a  whole  family  aSoeted  in 
"  the  telegraph,"  sitttated  at  the  summit  of  Killiney,  a  motmtain  formed 
of  bare  granite ;  and,  indeed,  tbe  granite  and  monntain  districts  beyond 
Rathfamham,  Tallaght,  and  Eillikee  supply  the  Heath  Hospital  with 
its  worst  cases  of  typhiia,"  Rogan,  Corrigan,  and  other  Irish  physi- 
cians had  previously  expressed  the  same  opinion.  Observations  inslj- 
tuted  in  Italy  on  the  points  in  qaestion  have  led  to  a  similar  conclnsion : 
'■  Gli  &  poi  rimajchevole,"  saya  Mantjivani,'  "come  in  tale  invasione  il 
morbo  prediletti  non  abbia  i  terreni  palndosi  e  malsani.  e  aenibri  anzi 
e  quasi  dawontaggio  i  piii  alpcstri  e  eolcbrali  per  la  punti 
e  del  clima.  Un  dtatretto  di  aa  e  piii  comtmi  (Bosato) 
li  quasi  tutti  fra  lo  riaaie  andava  incolame,  quando  il  restante 
delta  provincia  pavese  nc  era  beraagliato  piu  e  meno."  The  argument* 
adduced  by  Rosenatoin^  in  favour  of  a  connexion  between  typhus  and 
malarial  disease  do  not  appear  to  me  to  be  relevant  in  any  respect : 
they  are  that  typhus  predominates  in  low  grounds  {as  on  the  malarious 
soil  of  Upper  Silesia),  that  the  two  dieenaes  coincide  in  time,  that 
typhna  not  nnfrequently  begins  with  true  intermittent  paroxsjms,  and 
passes  into  intermittent  fever  towards  the  end  of  the  procfaa,  and 
finally  that  typhus  occui-a  aide  by  aide  with  rolapaing  fever. 


§  137.   Epidemic  Tyrnus  Coincident  with  a  Time  of  Wa: 

When  wo  inquire  into  tho  inflitenco  exerted  by  the  state 
of  social  well-being  on  tho  prodaction  of  typhus,  there  is 
always  one  fact  forcing  itsolf  into  the  foreground,  which  has 
arrested  the  chief  attention  of  observers  at  every  period,  vix, 
the  coincidence  in  time  between  epid-emiai  of  typhus  and  tlie  gUUe 
of  want  brought  ahmit  by  failure  of  the  crops,  commweial  critig 
WOT,  and  other  far-reaching  calamities.  Almost  all  the  severe 
typhus  pestilences  of  past  centuries  afford  striking  evidence 
of  this,  as  tho  foregoing  historical  sketch  will  have  shown  ■ 
ainn  the  epidemics  of  recent  times — those  of  1847-48  through- 
out a  largo  part  of  Europe,  tho  epidomic  spread  o£  the  dia- 

>  'Clinical  Mpdirinc,'  Dublin,  1843.  p.  41. 
'  'Aonili  nnir.  <li  iiiisl.,'  i8[;,  Agorto,  p.  ijS. 
'  '  Vlrchow'a  ArcUiv,'  18(18,  Ud.  4,5,  p.  jjg. 
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ease  in  Ireland  in  1817-19,  1821-22,  1836-38,  and  1862-64, 
that  of    1816-18  in  Italy,  of    1856-67  and  1876-77  in  Upper 
Silesia,  of   1868-69  in  East  Prussia,  Sweden,  and  Finland, 
and  simultaneously  in  Tunis  and  Algiers — ^all  tlieso  outbreaks, 
not  to  mention  the  more  circumscribed  epidemics,  which  have 
also  been  in  many  cases  associated  with  want,  furnish  indis- 
putable   proofs   that  there   subsists  some  causal   connexion 
between  the  disease  and  the  state  of  want.     This  connexion 
has  been  variously  interpreted   from   various  sides.      Some 
observers  rate  it  so  highly  as  to  see  in  the  typhus  the  direct 
consequence  of  want.     Bateman^  was  the  first  to  give  definite 
expression   to   the  opinion  "that  deficiency  of  nutriment  is 
the  principal  source  of  epidemic  fever/'  Corrigan  entitled 
his   well-known   essay   "  Famine   and  Fever  as   Cause  and 
Effect,''*   and   so  the  notion  of  "hunger    typhus''  [typhus 
famelicus)  became  finally  adopted.      The  first  point  that  has 
to  be   urged  against  this  conception  is  that  ^^  hunger  sick- 
ness "  by  no  means  corresponds  to  a  single  pathological  idea ; 
on  the  contrary,  it  is  compounded  of  a  somewhat  extensive 
scries  of  local  affections  of  various  kinds,  including  particu- 
larly gastro-intestinal  catarrh,  dysentery,  disorders  of  nutri- 
tion, extreme  degrees  of  emaciation,  scurvy,  dropsy,  and  the 
like ;  typhus  is  associated  with  them,  and  not  unfrequently 
typhoid  also ;  but  typhus  first  develops  when  other  etiological 
factors  have  been  added,  as  several  of  the  more  recent  observa- 
tions go  to  show.     Further,  it  tells  against  the  assumption  of  a 
specific  importance  for  the  production  of  typhus  residing  in  this 
disease-factor,  that  states  of  great  want  have  been  endured  for 
a  long  time  and  have  given  rise  to  manifold   diseases — to 
hunger-sickness  in  the  true  sense — ^without  typhus  making  its 
appearance. 

The  obeervationB  published  by  Virchow*  on  the  ill  health  of  the 
povei'ty- stricken  population  of  Spessart  at  the  time  of  the  prevalent 
scarcity  there  in  1853,  are  of  especial  interest  in  this  respect.  With 
reference  to  the  epidemic  of  typhus  in  1856  in  the  circle  of  Pless  (Upper 
Silesia)  Frank^  gives  a  decided  negative  to  the  question  **  Was  the  typhus 
enc^cndered  by  the  famine  preceding  it  P"   and  he  points  out  that  "  all 

'  L.  c,  p.  4. 

^  *  On  Famine  and  Fever  as  Caofe  and  Effect  In  LrelAnd,'  Dnbl.,  1846. 

3  <  Verbandl.  der  WArzb.  pby8.-aMd.  QmSMmiV  iB|f»  ^  p.  157. 

*  L.  c,  p.  434. 
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the  villageB  to  tlic  west  and  north  of  that  circle  remained  free  from  the 
epidemic,  ultlioiigh  they  were  equally  under  the  sconrge  of  mnt  &nd 
misery."  In  Ireland  and  in  Italy  there  have  been  famine-yeara  over 
and  over  again,  withont  epidemics  of  typhns  ;  and,  what  la  especially 
noteworthy,  India  hoa  been  Tisited  of  recent  years  by  the  moat  frightful 
famines,  connting  their  victims  by  millions,  bnt  typhns  has  never 
grown  into  an  epidemic  there. 

Again,  tliero  is  no  inconsidci'iible  number  o£  observations 
showing  tliat  tLo  disease  may  develop  quite  independently  of 
want,  or,  at  any  rato,  that  the  cases  of  typhus  can  by  no 
means  be  brought  into  direct  relation  with  that  state. 

"  In  my  report,"  aays  the  experienced  Graves,'  "of  the  fever  which 
devastated  the  West  of  Ireland  in  1833,  I  advanced  the  opinion  tbnt 
such  epidemica  are  brought  on  by  a.  great  dearth  of  provisions,  and 
tlieir  nnwholesomo  quality.  These  arc  no  doubt  aggravating  circnm- 
staneea,  but  that  they  are  not  the  sole  or  even  the  chief  caaHcs  ol 
typhuB  epidemics  ia  evident  from  what  I  have  Btuco  frequently  wit- 
nessed, vin.  the  occurrence  of  fever  epidemics  during  years  of  plenty,  of 
which  iSa6  waa  a  remarkable  example."  Weiss  (\.  o.)  shows  that  there 
could  be  no  question  of  famine,  not  even  remotely,  in  the  cndemi* 
occurrence  of  the  disease  in  the  circle  of  Flatow,  or  in  the  epidenuc  of 
I H60  in  particular.  In  like  manner,  Graetzor'  says  of  the  Brealnn  epi- 
demic of  1868-69,  that  want  and  privationaconld  in  no  wise  he  accused  of 
being  factors  in  the  etiology.  Maclagan'  points  out  that  trade  and  manu- 
factures were  flourishing  in  Dundee  at  the  time  of  the  typhus  epidemic 
of  i86;;-6C,  and  that  the  workpeople  who  flocked  to  tbo  town  in  large 
numbers,  and  among  whom  typhus  aftorwarda  developed  to  a  consid^- 
able  extent,  obtained  good  wages,  and  were  certainly  not  suffering  from 
want.  This  proves,  says  Uaclagan,  that  it  was  not  wont  and  niiaery, 
but  another  factor,  namely,  the  overcrowding  in  the  workmen's  dwi-l- 
lings,  that  gave  rise  to  the  disease.  I  shall  give  later  on  the  more 
important  of  the  obacrvationa  on  this  head  that  have  been  made  in 
Algiers  and  Tunia. 

Famine  and  typhiia,  then,  have  no  necessary  connexion  as 
cause  and  effect,  aa  Virchow*  has  already  pointed  out  in  his 
history  of  the  typhus  epidemic  of  1S47-48  in  TTppcr  Silosia. 
The  typhus  poison,  it  is  clear,  finds  a  particularly  suitable 
soil  wherein  to  develop  and  acquire  potency  in  a  popnlacc 
reduced  by  hunger ;  but  that  detriment  only  amonnts  t 
material  predisposing  factor  of  disease,'  and  it  will  make  ifa( 

■' Clinical  Mediciiu:,' p.  41.  *  L.  C,  p.  34.  'I, 

•  '  Virehow'i  Archiv,' ii,  p.  j;6. 

'  "If  wBiit  bj  itself  prodnoei  no  l,vpha«,"  iujs  Virchoir  (' Dolicr  den  IIbi 
tjphnu,"  liirl.,  1868,  p.  3;),  •'■till  it  lunkea  nicu  ia  ■  high  Jvgrw  rcftdy  to  take  lu 
tlic  germs  of  tlic  dJKaic  nod  to  let  tticm  ili'Telnp." 
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felt  all  the  more  where  other  lowering  causes  have  been 
reducing  the  power  of  resistance  in  the  individaal  at  the 
«ame  time. 


§  138.  Associated  with  Filth,  Ovkrckowdino,  and 

Privations. 

A  glance  at  the  countries  or  regions  of  Europe  which  are 
«till  noted,  even  in  the  most  recent  times,  as  permanent  seats 
•of  typhus,  shows  that,  whatever  be  their  differences  in  climate, 
and  in  terrestrial  and  national  characters,  there  is  a  re- 
markable agreement  among  them  in  respect  of  certain  hlots 
in  their  social  well-being.  In  these  factors  therefore  we  are 
led  to  find  the  essential  cause  of  the  disease  being  prevalent 
.^s  an  endemic  ;  and  that  assumption  receives  actual  confirma- 
tion in  the  circumstance  that  the  epidemic  outbreaks  of 
typhus  in  these  countries  always  go  hand  in  hand  with  an 
aggravation  of  such  hardships,  and  that,  at  other  points  of 
the  globe  where  there  is  no  endemic  typhus,  the  disease  is 
most  apt  to  become  epidemic  whenever  these  injurious  influ- 
ences make  themselves  felt  to  any  considerable  extent.  It 
is  always  and  everywhere  the  wretched  conditions  of  living, 
which  spring  from  poverty  and  are  fostered  by  ignorance, 
laziness,  and  helplessness,  in  which  typhus  takes  root  and 
finds  nourishment ;  and  it  is  above  all  in  the  want  of  cleanli- 
ness, and  in  the  overcrowding  of  dwellings,  that  are  ventilated 
badly  or  not  at  all  and  are  tainted  with  corrupt  effluvia  of 
every  hind.  The  prototype  of  these  conditions  is  found  in 
Ireland,  which  is  the  greatest  sufferer  from  the  disease ;  all 
observers  agree  that  in  them  lies  the  true  cause  of  typhus, 
unconquerable  in  and  inseparable  from  the  Irish  proletariat, 
faithfully  following  the  Irishman  wherever  he  transplants 
himself  and  his  misery. 

"  Crowded,  filthy,  ill-ventilated  apartments,*'  says  Harty,* "  and  neglect 
x>f  personal  cleanliness  [are  the  causes  which]  more  immediately  lead 
to  the  formation  of  the  fever ;"  and  ho  goes  on  to  say :  **  the  causes 
which  render  this  country  prone  to  discontent  and  liable  to  the  frequent 
ndsitations  of  fever,  are  the  wretched  condition  and  consequent  habits  of 
its  lower  orders,  both  artisans  and  labourers,  and  this  immediate  cause 

*  L.  c,  p.  146. 
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is  owing  to  their  want  of  employment,  of  education,  and  of  moral  cul- 
ture/' the  more  remote  causes  of  this  melancholy  state  of  things  being 
given  as  "  deficiency  of  capital,  absence  of  the  chief  landed  proprietor8» 
exorbitant  rents,  and  minute  subdivisions  of  the  land."  Popham's 
opinion  is  to  the  same  effect :'  "It  must  be  admitted  that  most  of  the 
stimuli  which  quicken  the  seeds  of  fever  exist  among  the  lower  dasaes 
of  Irish — deficient  and  bad  food,  intemperate  habits,  neglect  of  personal 
cleanliness,  and  the  effluvia  accumuUded  from  numbers  herding  togeiher 
like  gregarious  animals,  in  ilUventilaled  dwellings.  These  hurtful  halHts 
the  Irishman  does  not  leave  behind  him  when  he  emigrates."  This  ia 
the  view  that  is  held  also  by  Bogan,'  Speer,'  Babington,^  Davidson,*  Mac- 
lagan,*  and  others.  Schilling,  in  his  report  (1.  c.)  on  the  outbreak  of 
typhus  in  1852  among  the  emigrants  collected  on  Ward's  Island,  New 
York,  points  out  that  almost  all  the  cases  came  from  the  crowded 
dep6ts  which  the  commissioners  of  emigration  in  New  York  had  erected 
for  the  reception  of  these  unfortunates,  and  that  75  per  cent,  of  them 
were  Irish.  Amott^^  Alison,^  Paterson,'  and  others  have  described  how 
typhus  broke  out  among  the  Irish  who  had  wandered  to  Scotland  and 
lived  there  amidst  their  filth  and  misery,  and  how  it  spread  from  these 
circles  to  the  Scottish  working  classes. 

We  meet  with  precisely  the  same  un-hygienic  wretched- 
ness in  the  districts  of  Russia^^  which  are  ravaged  by  endemic 
tj'phus,  in  Upper  Silesia,  in  certain  districts  of  East  and  West 
Prussia,  in  Italy,^^  as  well  as  in  the  more  recently  discovered 
focus  of  typhus  in  Brittany;  in  all  those  localities  the 
disease  is  proportionate,  both  in  its  extent  and  in  its  severity 
of  type,  to  the  height  which  social  wretchedness  has  reached^ 
varying  with  the  increase  or  abatement  of  the  latter. 

The  faithful  description  which  Virchow  has  given  of  the  conditions 
of  living  among  the  population  of  Upper  Silesia,  mostly  Poles,  con- 
cludes with  these  words:  "Everyone  must  have  can-ied  away  the 
conviction  that  the  state  of  the  people  in  Upper  Silesia  is  too  horribly 

»  *  Edin.  Med.  and  Surg.  Journ.,'  1853,  July,  p.  53. 

«  L.c,  pp.  18,78,81. 

»  *Dubl.  Hosp.  Rep.,'  1822,  iii,p.  198. 

*  «Dubl.  JouTD.  of  Med.  Sc.,'  1837,  J»n«»  P-  404' 

*  L.c,  p.  57. 

*  L.c, p.  I40' 

7  *  Report  on  the  Sanitary  Condition  of  the  Labouring  Population  of  SootUnd,* 

Loud.,  1 84 1. 

»  « On  the  Epidemic  of  1843  in  Scotland,'  &c.,  Edin.,  1844. 

»  « Edin.  Med.  and  Surg.  Journ.,'  1848,  Oct.,  p.  379. 

^  See  the  accounts  by  Erdmann  (*  Med.  Topogr.  des  Qouvemement  and  dist 
SUdt  KMan,'  Riga,  1822,  p.  251),  and  by  Auor,  Oesterlen,  Bebae,  and  othan. 

»i  See  Palloni,  1.  c,  i,  p.  25 ;  and  Corradi, « Anuali,'  iv,  p.  7«S»  •«Sr« 
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wretched  for  a  writer  to  say  even  a  few  words  about  it,  without 
suggesting  to  a  stranger  that  the  description  must  be  exaggerated."^ 
The  observations  here  referred  to  were  made  in  1848,  but  they  are  con- 
firmed by  the  reports  of  subsequent  epidemics  in  the  same  province ; 
and  the  same  tone  pervades  theaccoimts  of  the  social  condition  of  those 
circles  in  East^  and  West*  Prussia,  Westphalia,^  and  other  provinces 
which  have  had  repeated  visitations  of  typhus,  as  well  as  the  accounts 
given  by  Gillet  and  Martin  of  the  typhus-centres  in  Brittany.  **  In 
the  Breton  departments,"  says  the  latter  (p.  43),  "  sanitation  has  been 
hitherto  a  dead  letter,  and  it  ¥rill  remain  so  for  a  long  time  to 
come." 

A  very  interesting  supplement  to  this  theme  is  furnished,  as  we  have 
already  indicated,  by  the  history  of  the  typhus  epidemic  of  1868  in 
Algiers.  In  consequence  of  extreme  want,  a  frightful  plague  of  famine 
broke  out  among  the  Kabyles ;  the  unfortunates  flocked  in  crowds  to 
the  towns  in  search  of  food,  and  the  authorities  did  all  they  could 
to  help  them;  buildings  were  run  up  to  receive  them,  which  were 
quickly  overcrowded,  and  it  was  not  until  then  that  typhus  broke  out, 
spreading  quickly  to  the  residents  of  the  towns.  "It  is  to  be 
remarked  here,"  says  BattereP — and  the  other  authorities,  Challau, 
Perier,  and  Amould  agree  with  him — **  that  none  of  the  starving  people 
had  typhus  up  to  then ;  it  was  undoubtedly  their  crowding  together  that 
favoured  the  hatching  of  the  typhus  germ  which  they  carried  in  their 
rags."  Under  the  same  circumstances,  typhus  sprang  up  in  Tunis  in 
1868,  according  to  the  statements  of  Ferrini,  and  at  St.  Gall  in  1817, 
according  to  Bheiner.*  In  the  latter  case,  there  was  extreme  want 
from  stagnation  of  trade  following  a  commercial  crisis ;  the  starving 
country  people  flocked  into  the  town  in  a  body — "  agmina  hominum, 
facie  lurida,  cavis  oculis,  penitus  emaciato  corpore,"  as  the  narrative 
has  it  (p.  12) — 80  that  there  was  very  soon  a  state  of  excessive  over- 
crowding in  the  houses  and  hospitals  where  the  unfortunates  had  been 
taken  in,  and  a  severe  epidemic  of  typhus  quickly  sprang  up. 

Another  group  of  typhus  pestilences,  interesting  in  the 
same  connexion,  are  the  outbreaks  among  colonies  of  work- 
men, who  had  been  brought  together  in  hundreds  or  in 
thousands  at  particular  spots,  in  order  to  construct  earth- 
works, or  roads,  or  railways.  Coming  under  the  harmful 
influences   of    a  crowded  life  in  filthy   rooms  without  any 

'  *  Virchow's  Arcbiv,'  ij,  pp.  163 — 167. 
'  Passauer,  L  c,  p.  83 ;  Miiller,  L  c,  p.  6. 
'  Weiss,  1.  c.  s  Neumann,  1.  c. 
^  Nicolai,  L  0. 
'  li.  o.«  p.  6. 

*  '  Diis.  ibtens  obnrr.  in  tooosr.  med*  urbis  Helvet.  Sangalli,  ct  t  pbos.  cpid. 
ibi  aniiif  1^  -*  ,  i8i8« 
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ventilation^  in  barracks  temporarily  run  np  for  ihemj  or  in 
the  miserable  hnts  erected  bj  themselves^  or  even  in  damp 
holes  in  the  earthy  they  have  furnished  the  starting  points 
of  severe  typhus  epidemics. 

One  of  the  best  known  instances,  because  the  most  recent,  is  that  of 
the  workmen  who  flocked  together  in  1867-68  to  make  the  railway  in 
East  Prussia/  and  another  instance  occurred  almost  at  the  same  time 
among  the  road-makers  in  the  circle  of  Franzburg,  department  d 
Stralsund.'  Outbreaks  of  typhus  under  the  same  circnmstancea  as  in 
East  Prussia  had  occurred  before,  particularly  in  1844  in  the  circle  of 
Gratz*  and  1846  in  the  circle  of  Cilli/and  in  1845-46  in  the  Government 
of  Novgorod.* 

The  etiological  significance  of  the  factor  above  referred  to 
comes  out  very  strikingly  in  tlie  outbreahs  of  typhus  in  aver' 
crowded  prisotM,  work^hotises,  and  similar  institutions. 

There  are  the  well-known  facts  relating  to  the  "black  assizes"  at  Cam- 
bridge*  in  1533,  at  Oxford^  in  1577,  at  Exeter^  in  1586,  at  Taunton* in  1730, 
at  Launceston^  in  174a,  and  at  the  Old  Bailey  in  London^'  in  1750,  in 
which  the  typhus  that  had  taken  origin  in  the  crowded  jails  was  com- 
municated by  prisoners,  during  the  sitting  of  the  Oourt,  to  judges 
jurymen,  and  the  publicJ'  Harty^  points  out,  with  reference  to  the 
outbreaks  of  typhus  in  the  Dublin  jails,  that  the  disease  was  very  rare  in 
those  prisons  that  were  used  for  the  reception  of  criminals  immediately 
before  the  assizes,  in  which  they  were  detained  only  a  short  time,  and 
in  which  there  was  accordingly  never  any  overcrowding,  or  not  for  long ; 
while,  in  the  prisons  set  apart  for  criminals  sentenced  to  transportation, 
which  were  not  unfrequcntly  so  crowded  that  eight  or  ten  persons  had 
to  live  for  a  considerable  time  in  a  cell  meant  for  three,  typhus  broke 
out  whenever  that  degree  of  crowding  was  reached.  Other  examples  of 
the  development  of  this  kind  of  prison  fever,  the  "jail  fever"  of  the 

*  See  particularly  Passaucr,  p.  76. 

•  V.  Treskow,  1.  c. 

'  Kicker,  'Oest  med.  Wochenschrift,'  1847,  P*  '61. 

*  Ferstler,  'Oest.  med.  Jahrb.,'  1847,  M&rz,  p.  287. 
'  Bardowski,  'Med.  Ztg.  Uu88l.,'  1850,  p.  172. 

•  Ward,  *  Philos.  Transact.,'  1758,  vol.  50,  p.  703. 
^  Id.,  p.  699. 

^  HoUingshed,  'Annals,'  ii,  p.  1547. 

'  'GenUeman's  Magazine,'  1750,  May. 

1°  Haxham, '  Observ.  de  acre  et  niorbis  contaglosis,'  Load.,  1 752,  ii,  p.  82. 

^^  Pringle, '  Observ.  on  the  Diseases  of  tbe  Army,'  Germ.  transL,  Altenb.,  1772, 
p.  392. 

^'  [In  some  of  these  cases,  if  not  in  most  of  them,  the  prUoners  were  not 
snflTcring  themselves  from  typhus.] 
"  L.0.1  p.  159,  Append.,  p.  264. 
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English,  are  as  follows :  in  the  prisons  of  Prague^  in  1823,  in  the  police 
prison  of  Vienna-  and  the  military  prison  of  TamopoP  in  1867,  in  the 
prison  of  Posen^  in  1828,  in  several  prisons  of  the  Palatinate*  (Kaiser- 
lautem,  Zweibriicken,  &c.)  in  1853-55,  in  the  penitentiary  at  Odensee' 
in  1843,  ^^  ^^6  prison  of  Bheims'^  in  1839,  in  the  citadel  of  Ursino  and 
the  prisons  of  Oatania^  in  1822,  in  1841  in  the  hospice  for  the  poor  at 
Naples,  where  more  than  2000  vagabonds  were  received  in  consequence 
of  the  prohibition  of  street-begging,'  in  the  central  prison  of  Constanti- 
nople, where  the  fever  broke  out  in  1867  whenever  it  became  over- 
crowded, as  it  had  done  on  every  former  occasion,  ^°  and  in  1831  in 
Hamburg,  where  all  the  lodging-houses  for  tramps  were  closed  on  the 
outbreak  of  cholera,  and  the  homeless  poor,  to  the  number  of  293, 
were  packed  into  a  small  and  dirty  space  so  that  typhus  fever  soon 
broke  out  among  them,  and  attacked  119  persons  notwithstanding  the 
sanitary  regulations  that  were  subsequently  adopted.^^  Under  the  same 
circumstances,  there  have  been  frequent  typhus  epidemics  in  the  French 
bagnea,  for  example,  in  the  bagnio  of  Bochefort  in  1839,  and  in  the 
bagnio  of  Toulon  in  1820-29-33-45-55  and  -56.^^  On  this  point,  Bar- 
rallier^'  remarks  : ''  All  authors  are  agreed  in  assigning  to  crowding  the 

first  place  among  the  specific  determining  causes  of  typhus 

This  cause  is  present,  more  than  anywhere,  in  the  bagnios,  and  above 
all  in  the  floating  bagnios,  which  are  old  hulks  no  longer  adapted 
for  use  in  the  fleet ;  in  all  the  epidemics  of  typhus  that  have  been 
observed  among  the  convicts,  it  has  always  been  among  those  lodged 
in  such  places  that  the  disease  has  taken  its  rise  and  has  raged  with 
greatest  virulence." 

Ship  typhus, — ^Allied  to  the  disease  that  occurs  under 
these  circumstances,  is  the  typhus  on  hoard  ship,  or  the  so- 
called  "  ship  fever ;  "  it  used  to  be  a  veritable  scourge  of 
the  marine,  but  it  is  hardly  ever  met  with  now,  thanks  to  the 
recent  improvements  in  ventilating  apparatus  (wind-sails  and 
the  like),  and,  when  it  does  show  itself,  it  is  only  by  reason  of 

^  BIschoff,  '  Darstellong  der  Heilungsmethode  an  dor  xned.  Klinik  zu  Prag,' 
Prag,  1825,  p.  343. 
'  Hoffmann,  *  Wiener  med.  Presse,'  1868,  No.  31. 
3  LeibliDger, '  Wiener  med.  Wocbenschrift,'  1868,  No.  54. 
"*  Cohn,  1.  c. 

^  Depping,  *  Bayr.  &rztl.  InteUigonzbl.,'  1854,  p.  32,  and  ref.  already  quoted. 
•  Hellweg,  1.  c. 
7  Landoazy,  1.  c. 

^  Orsini,  <  Sulla  malatt.  febr.  svilnpp.  in  Catania,*  Catan.,  1823. 
9  De  Benzi,  'Filiatr.,  Sebez.,'  1842,  Maggio. 

10  Marroin,  1.  c. 

11  Schmidt,  in  *  Hamb.  MittheiL  a.  d.  Geb.  der  Heilkd.,'  1833,  i\,  p.  243. 
•»  See  p.  564. 

*3  L.C.,  p.  30. 
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casual  and  partly  unavoidable  misadventures  whicli  liave  led 
to  crowding  and  insufficient  ventilation  of  the  space  set  apart 
for  the  ship's  company  and  the  troops  on  board. 

Emergencies  of  that  kind  occurred  several  times  within  recent  date, 
on  board  the  transports  bringing  back  the  French  troops  from  the 
Crimea,  in  connexion  with  which  Godelier  relates  an  interesting  fact.^ 
Two  ships  sailed  at  the  same  time  from  Kamiesch;  one  of  them 
arrived  at  Marseilles  without  any  mishap,  having  made  the  passage  in 
thirty  days,  while  the  other,  which  was  fifty  days  on  the  voyage  and 
was  badly  ventilated  in  the  lower  hold  owing  to  defective  apparatos, 
had  an  outbreak  of  typhus  during  the  last  thirty  days  of  the  passage, 
in  which  30  out  of  the  800  on  board  were  attacked.  The  introdnctioii 
of  typhus  on  more  than  one  occasion  in  recent  times  into  £iiropean 
ports  by  Egyptian  ships  of  war  is  another  noteworthy  fact.  One  of 
these  was  the  case  of  the  frigate  Scheah-G^haed  which  came  to  liiver- 
pool  in  1 86 1,'  another  the  frigate  Ibreimieh,  which  arrived  at  Toulon  in 
1864;^  in  both  cases  it  was  a  matter  of  overcrowding  in  the  extremely 
filthy  'tween  decks,  which  had  not  been  ventilated  during  the  voyage, 
the  hatches  having  been  battened  down  owing  to  rough  weather.  In 
the  first  case,  the  ship's  company  remained  well  during  the  passage 
[except  that  many  of  them  suffered  from  dysentery],  and  the  first  cases 
of  typhus  were  in  the  pilot  and  others  who  had  boarded  the  vessel  in 
the  Mersey,  [among  the  attendants  at  a  public  bath  to  which  the  crew 
had  been  sent,  and  among  the  patients  at  the  Southern  Hospital, 
into  which  some  twenty  of  the  crew  had  been  admitted  for  various 
ailments,  but  not  for  typhus]. 

War-typhu8. — The  history  of  typhus  in  war  affords  fur- 
ther classical  proofs  of  the  influence  of  overcrowding,  in 
filthy  and  unventilated  spaces,  upon  the  development  of  the 
fever.  This  has  happened  most  often,  for  obvious  reasons, 
in  besieged  fortresses  ;  but  it  has  occurred  not  unfrequently 
among  the  besieging  troops  as  well,  as  soon  as  they  have 
sat  down  before  the  place,  and  the  weather  has  caused  the 
soldiers  to  pack  themselves  closely  in  tents. 

Of  more  recent  wars,  the  Crimean  and  the  Russo-Turkish 
(1878-79)  have  obtained  a  melancholy  celebrity  in  this  respect. 
In  the  Crimean  War,  it  was  principally  the  English  troops 
that  suffered  during  the  winter  of  1854-55,  their  hospital 
arrangements  proving  insufficient  and  the  commissariat 
inadequate  for  an  army  that  was  unusually  large  for  England, 

'  *Gaz.  m^.  de  Paris,'  1856,  p.  470. 

'  Duncan,  'Transact,  of  the  Epidemiol.  Soc.,'  1862,  i,  p.  246, 

*  Gonrrier  (sec  p.  564). 
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On  the  other  hand^  in  the  winter  of  1855-56,  when  the 
English  army  was  in  comfortable  quarters  and  suffered  much 
less  from  typhus,  the  disease  was  very  much  more  intense 
than  the  year  before,  among  the  French  troops  who  had 
been  placed  in  a  very  diflBcult  position  when  the  siege  of 
Sebastopol  began,  and  had  to  camp  on  the  wet  ground  in 
close  tents.  "  There  was  no  typhus  in  summer,''  says 
Jacquot,  in  his  excellent  work,^  "  while  the  soldiers  lived  in 
the  fresh  air,  and  left  their  barracks  or  tents  open.  With 
the  cold  season  typhus  developed  two  years  in  succession ; 
and  twice  in  succession  it  went  away  with  the  return  of  the 
warm  season,  which  permitted  of  ventilation  in-doors,  and  a 
life  in  the  open  air.''  Again,  in  the  late  Franco-German 
war,  France  paid  her  tribute  to  typhus.  According  to 
Michaux  and  Viry,*  the  disease  broke  out  in  Metz  at  the 
time  of  the  siege,  but  it  was  almost  confined  to  the  popula- 
tion of  the  town,  while  there  was  little  of  it  among  the 
troops  encamped  in  the  out-works,  who  felt  the  scarcity  and 
overcrowding  less.  The  epidemic  was  of  short  duration,  as 
Michaux  states;  for  the  siege  was  raised  shortly  after  it 
broke  out,  and  there  was  an  end  to  the  crowding  of  the 
city  by  people  from  the  surrounding  country  who  had  taken 
refuge  in  it. 

It  may  be  looked  upon  as  a  triumph  of  rational  military  hygiene  in 
the  field,  that  the  (German  troops  during  the  recent  Franco-German 
campaign,  and  the  Northern  troops  during  the  American  War  of  Seces- 
sion, remained  quite  free  from  typhus.  In  the  reports  of  sickness  in 
the  Confederate  Army  daring  the  Secession  War,  1723  cases  are  put 
down  to  "  typhus; "'  but  most  of  these,  as  the  reporter  says  (p.  213), 
were  cases  of  typho-malarial  fever  and  typhoid.  Accurate  information 
went  to  show  that  typhus  had  occurred  only  in  isolated  cases  *'  in  con- 
nexion with  overcrowded  and  ill-policed  camps,"  and  subsequently 
among  such  of  the  troops  as  had  been  kept  prisoners  for  a  considerable 
time  in  the  enemy's  territory. 

Finally,  we  have  to  observe  that,  except  in  war-typhus  in 
besieged  fortresses,  where  the  misery  is  felt  more  or  less 
uniformly  by  all  classes  of  the  population,  the  disease  has  at 

^  *  Da  typhus  de  Tarm^  d'Orient,'  Paris,  1858,  p.  64. 

s  LI.OC. 

s  '  Bepoft  on  the  Sztent  and  Natiiie  of  the  Materials  avulable  for  the  Pre- 
paratloii  of  ^  of  liw  BebeUion/  Philad.,  1865. 


all  times  and  everywhere  songlit  out  chiefly  tlio  crowded  and 
lilthy  quarters,  streetSj  or  houseB  inhabited  by  the  proletariat, 
or  has  even  been  coufiued  to  them. 

Ohejao'  baa  said  witli  reference  to  the  Dublin  epidemic  of  1817: 
"  The  disaase  nas  rare  in  liij,'hei'  ranks,  and  there  yrere  very  fete  itutoMtt 
ofllmfevtr  extending  to  a  leeond  pereoa  i»  uny  houae  in  which  pivpv 
aUenlion  mat  <paid  to  cicaulmeea  avd  vcniUol'wn ;"  and  Marahisco' 
writes  to  the  same  effect:  "lu  Edinburgh,  pyphus  was  confined. 
even  in  tLe  worst  epidemics,  to  the  crowded  ports  of  the  old  town 
occupied  by  the  poor,  .  .  .  In  the  country  districts  of  England. 
typhus  is  a  rare  diacoae.  ...  In  London,  it  in  unknown  among  the 
iniddle  and  upper  classes,  apart  from  a  very  few  isolated  caaes.  Dra. 
Tweedie  and  Jeuner  have  informed  me  tbut  thej  have  never  seea  it 
umong  those  chisaes,  except  in  doctors  and  students."  The  same 
characteristic  of  the  disease  appeura  iu  nil  the  most  recently  observed 
local  epidemics  of  typhus,  such  as  at  Leeds  in  1S16  (Hunter),  at  Whitney 
in  1818  tSheppard),^  at  Marburg  in  1824  (Bothamel),  at  Minden  in  tS+S 
(Lachmund],  at  Halle  in  1334-44,  and  -4$,  at  Philudelpbia  iu  1836,  at 
Bonn  in  1S64  (Uoers),'  at  Breslau  in  1868.69,  "''  Corpat  in  1S66-67 
iBchse),  at  Vienna  in  1875  (Oser),  and  at  Stockholm  in  the  aaroc  year 
(Warfwinge).  Berlin  has  never  been  quite  free  from  typhus  einco  I S67 ; 
but  the  disease  has  been  alwuya  strictly  confined  to  those  who  lire  in, 
or  frequent,  lodging-houses  and  taverns  of  the  lowest  order.  Not- 
witLatanding  the  considerable  spread  of  typhus  in  Gentrul  and  Westeni 
Germany  in  1867-6S  in  conBequence  of  its  introduction  by  Slavonian 
hawkers,  it  never  cume  to  bo  epidemic,  and  among  the  better-off  cltisses 
there  was  never  even  a  single  case  of  it  seen. 

Therefore  the  idea  that  underlies  Hildenbraud's'  dictum — "  the  source 
of  all  typhus  matter  is  to  be  looked  for  solely  in  concentrated  human 
effluvia" — the  idea  that  ovcTCTOwding  in  filthy  ami  vnvetttUaUd  roonw 
ajforda  ike  eaaentiat  oondilian  for  the  developmejit  of  lyphite-foei  and 
for  the  tpread  of  the  di»ea»e,  has  biwu  completely  home  out  by  the 
eipericnce  of  all  times.  The  fact  that  these  social  miseiies  miiJce 
themselves  felt  much  more  severely  in  the  colder  seasons  and  climates 
than  in  the  narmor  months  and  iu  tropical  or  subtropical  regions,  servea 
to  explain  why  the  largest  amount  of  the  sickncsa  iidla  in  winter  and 
spring,  and  why  tho  lower  latitudes  enjoy  a  relative  immunity  from 
typhus,  if  not  an  absolute  one.  In  like  manner,  it  is  perfectly  plain 
that  the  great  progress  which  sanitation  has  made  in  recent  times  has 
oontributed  mateiially,  if  not  to  exterminate  the  disease,  yet  to  restrict 
it  considerably  in  many  parts  of  Europe  which  were  often  visit«d  by 


'  Dubl.  Hosp.  Reports,'  iSiS,  ii,  p.  53. 

L.  c,  p.  58. 

'  Edio.  Med. and  Surg.  Joum.,'  1819.  •Tut]',  p.  nd- 

■ArcUiv  ffir  klin.  Med.,'  1S67,  ii.  p.  .^6. 

'  Uobct  den  uutockendeu  Typhiu,'  Wion,  1S14,  p.  .174- 
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seyere  epidemics  of  it  in  former  centuries ;  so  that  even  in  these  it 
shows  itself  only  at  periods  of  anusual  want,  and  then  only  within 
narrow  limits. 


§  139.  Origin  of  Typhus  :  the  Virus. 

It  is  clear  that  we  may  have  established  all  the  foregoing- 
facts  without  solving  the  problem  of  the  origin  of  typhus. 
The  question  remains^  whether  the  products  of  decomposi- 
tion^ or  effluvia  developing  under  the  circumstances  above 
described — ^for  it  is  to  these  that  we  must  look  in  the  last 
resort — ^represent  in  themselves  the  peculiar  cause  of  the 
disease^  or  whether  the  production  of  the  malady  requires^ 
besides^  a  specific  typhus  poison  for  whose  reproduction  and 
potency  the  decomposition-products  and  effluvia  afford 
merely  an  unusually  favorable  soil.  This  is  the  old  question 
that  arises  in  all  acate  infective  diseases ;  and^  so  long  acr 
we  are  ignorant  of  the  nature  of  the  morbid  poison  itself^ 
there  is  only  an  a  priori  answer  possible.  All  that  can  be 
said  for  the  autochthonous  origin  of  typhus  out  of  wretched 
conditions  of  living — and  has  actually  been  said  by  Mur- 
chison,  one  of  the  keenest  champions  of  this  doctrine^ — 
reduces  itself  simply  and  solely  to  the  observation  that 
sporadic  cases  of  typhus^  or  limited  epidemic  outbreaks^  have 
not  unfrequently  occurred  where  it  was  impossible  to  trace 
them  to  conveyance  of  a  morbid  poison  from  some  other 
place.  The  evidence  is,  accordingly,  of  a  negative  kind, 
and  even  Murchison  admits  that  it  is  not  unassailable.  But> 
on  the  other  hand,  it  has  to  be  said  that  we  are  not  entitled 
to  conclude  for  the  spontaneous  production  of  the  morbid 
poison  because  it  has  not  been  possible  in  every  case  to  find 
a  source  whence  it  had  been  brought ;  for,  even  in  infective 
diseases  like  smallpox,  which  can  hardly  be  thought  of  as 
arising  spontaneously,  it  is  often  impossible  to  track  the 
way  by  which  the  disease  was  conveyed,  especially  when 
inanimate  objects  play  a  part.  Further,  it  should  not  be 
forgotten  that  all  the  old  hygienic  neglect  still  exists  in  many 
parts  of  the  world,  without  ever  becoming  the  occasion  of  a 


590         GEOGRAPHICAL  AND   HISTOEIOAL   PATHOLOGY. 

''  spontaneous  "  outburst  of  typhus.  Lastly,  considering  the 
unquestionable  power  of  reproduction  in  tho  typhus  poison^ 
wo  shall  hardly  be  able  to  throw  doubt  upon  its  organic 
nature/  and  we  shall  be  driven,  accordingly,  to  assume 
some  such  specific  agent.  "  I  would  as  soon  believe  in  the 
spontaneous  generation  of  human  beings,**  says  Davies,*  "  as 
I  would  in  tho  spontaneous  generation  of  typhus.'* 

As  to  the  nature  of  this  typhus  poison,  inquiries  hitherto 
have  not  yielded  the  smallest  information. 

The  discovery  of  a  typhus  fungus  (Bhizoporus)  made  by  Hallier*  has 
not  been  confirmed,  and  it  has  been  pronounced  by  Rosenstein^  to  be  a 
delusion,  on  the  ground  of  inquii'ies  which  he  made  on  the  blood  of 
typhus  patients.  Obermeier^  made  experiments  to  infect  ^^'^^nnala  (dogs, 
rabbits,  &c.)  with  the  blood  of  typhus  patients,  but  with  uniform  want 
of  success.  Neither  has  any  infection  followed  when  a  few  drops  of 
typhus  blood  have  been  introduced,  either  accidentally  or  of  porpoaei 
under  the  epidermis  of  healthy  men.  The  "positive  results"  which 
have  attended  Zuelzer's'  infection-experiments  with  animals  in  a  few 
cases,  do  not  afford  the  slightest  reason  for  believing  that  it  was  typhus 
which  was  produced  in  the  animals. 

§  140.  Native  Habitats, 

As  to  tho  original  habitat  of  typhus,  there  is  nothing  to 
be  said  even  by  way  of  conjecture.  The  disease  has  now,  at 
any  rate,  become  indigenous  at  many  points  of  the  globe, 
and  most  decidedly  so  in  those  regions  of  Europe  which 
have  been  indicated  more  particularly  in  tho  foregoing. 
Under  the  influence  of  the  factors  which  favour  its  develop- 
ment, it  appears  as  an  epidemic  there  from  time  to   time 

without  any  periodicity  in  the  succession  of  tho  outbreaks, 
as  some  have  thought^ — and  it  then  spreads  not  unfreqnently 
over  adjoining  regions,  and  sometimes  even  with  a  wider 
sweep,  as  the  war-typhus  of  former  centuries  bears  witness 
to  on  tho  grand  scale. 

*  The  organic  nature  of  the  virug  of  typhus  bad  been  asserted  by  Hildenbrand 
(1.  c,  p.  141)  ;  he  compares  it  to  the  reproductive  germs  of  animals  or  plants. 

^  '  Med.  Times  and  Qaz./  1867,  Oct.,  p.  429. 

*  *  Virchow's  Arcbiv/  1868,  vol.  43,  p.  268. 
^  lb.,  p.  419. 

*  *  Centralbl.  far  die  med.  Wissenscb.,*  1873,  No.  36. 

*  *  Viertelj.  fiir  die  med.  Wissenscb./  1873,  No.  36. 
'  *  Edin.  Mod.  and  Surg.  Joum./   848,  Oct.,  p.  374. 
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§  141.  Contagiousness  of  Typhus. 

There  can  be  no  qaestion^  on  the  part  of  anyone^  that  typhus 
counts  among  the  exquisitely  contagious  diseases,  or,  in 
other  words,  that  the  specific  poison  of  the  disease  repro- 
duces itself  within  the  sick  body,  and  is  eliminated  therefrom 
in  a  perfect  state  of  potency.  At  same  time  the  facts 
adduced  above  seem  to  show  that  unhygienic  conditions 
help  the  reproduction,  or  the  potency,  of  that  specific  agent 
in  some  way  that  we  cannot  particularise  more  closely  at 
present,  and  thereby  give  occasion  to  the  formation  of 
typhus  centres.  The  diffusion  of  tlie  disease,  or  the  con- 
veyance of  the  morbid  poison,  takes  place  equally  by  the  air 
surrounding  the  patient,  as  by  personal  intercourse  and  by 
objects — ^healthy  men  or  things — which  become  carriers  of 
the  poison  that  clings  to  them. 

The  literature  is  very  rich  in  examples  of  the  conyeyance  of  typhus 
by  healthy  persons,  or  by  articles  such  as  linen  or  clothes ;  as  well  as 
of  the  great  tenacity  with  which  the  poison  clingy  to  objects,  such  as 
the  walls  of  rooms,  iumitare,  and  the  like.^  It  has  been  an  often- 
observed  fact,  worth  noticing  in  this  connexion,  that  the  disease  has 
first  broken  out  among  the  emigrants  from  Europe,  especially  Irish,  after 
they  had  left  the  ship  on  her  arrival  at  an  American  port,  as  at  Balti- 
more in  1850.'  There  is  some  probability  in  the  conjecture  that,  in 
these  cases,  the  virus  had  dang  to  the  effects  which  they  had  brought 
with  them.  The  same  conjecture  has  been  put  forward,  as  we  have 
seen,  by  the  French  physicians  to  account  for  the  outbreak  of  1868  in 
the  towns  of  Algiers ;  and  it  may  apply  also  to  the  mode  of  introduc- 
tion of  typhus  into  the  port  of  Liverpool  by  an  Egyptian  frigate  in 
1 861  (p.  586). 


§  142.  Race  and  Nationality  without  Influence. 

No    circumstances    of    race    and    nationality    give    any 
immunity  from  typhus. 

^  On  the  former  point,  see  Zoelxer,  1.  c,  Milller,  p.  41,  and  MorchiBon,  p.  67 ; 
on  the  latter  point,  the  same  anthoriUef,  and  alio  Bccher  (<  Berl.  klin.  Wochen- 
ichrift,'  1 868,  p.  50a),  Behsfl^  Maobigaii,  and  Baviftf* 

'  Wynne,  <  Amer.  Joim,  of  Mad.  |9e  *   ^«*-  n>  417* 
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In  the  epidemic  observed  by  Brown'  in  the  poor-bonse  at  Borton, 
and  in  that  by  Sllapp'  in  the  poor-house  at  Philadelphia,  as  many 
negroes  as  whites  sickened.  In  the  Philadelphia  epidemic  of  1836,  the 
number  of  cases  in  negroes  and  mulattoes  was  considerably  greater 
than  among  whites  (Gerhard) ;  and  Murohison'  says  that  he  has  not 
nnfreqnently  seen  Indians  and  Africans  with  typhns  in  the  liondon 
Fever  Hospital. 

It  cannot  be  said  of  typhns^  as  it  can  of  iyphoid^  that 
there  is  any  acclimatisation,  or,  in  other  words,  a  diminished 
or  increased  susceptibility  to  the  morbid  poison  by  long 
residence  in  localities  or  tenements  that  are  often  infected,  or 
that  constitute  typhus-centres.  It  is  only  having  survived  the 
disease  once  that  affords  a  degree  of  protection  from  the 
morbid  poison  of  typhus,  as  in  the  acute  exanthemata, 
although  the  protection  is  feebler  in  degree  than  in  the 
case  of  the  latter  fevers. 

^  'New  England  Jonrn.  of  Med./  1818,  vii,  p.  105. 
'  '  Amer.  Med.  Recorder/  1821,  iv,  p.  80. 
^  L.  c.y  p.  49. 


CHAPTER  XII. 
RELAPSING  FEVER  AND  BILIOUS  TYPHOID. 

§  143.  The  Scotch  and  Irish  Epidemics;  Pbesknt 
gsoqeaphical  distribution. 

The  history  o£  relapsing  fever  and  of  bilious  typhoid, 
which  I  take  to  be  special  modifications  of  one  and  the  same 
morbid  process,^  does  not  permit  of  being  followed  back 
beyond  the  eighteenth  century,  so  far  as  epidemiography  is 
our  guide ;  although  it  is  probable  that  the  disease  in  both 
its  forms  had  occurred  before,  and  had  been  confounded 
with  other  diseases  allied  to  it  in  symptoms,  especially  with 
malarial  fever  and  other  so-called  typhous  fevers.' 

^  It  is  weU  known  that  Qriesinger  has  the  merit  of  having  first  correctly 
recognised  the  peculiar  features  of  bilious  typhoid,  and  of  having  given  a 
detaUed  account  of  the  disease  from  the  observations  that  ho  made  in  Egypt ; 
be  pointed  out  the  difference  between  it  and  bilious  remittent  and  yellow  fever 
on  the  one  hand,  and  on  the  other  hand  between  it  and  relapsing  fever,  which 
had  first  become  accurately  known  since  1842  through  the  Scottish  physicians ; 
and  he  showed  that  both  these  forms  of  disease  were  to  be  regarded  as  modifica- 
tions of  one  morbid  process.  Lebert  and  others  subsequently  raised  objections 
to  the  identification  of  relapsing  fever  and  bilious  typhoid,  but,  as  I  think, 
without  reason.  I  lay  no  stress  on  the  fact  that  the  two  forms  occur  very  often 
together  in  the  same  epideipic;  for  that  is  true  also  of  relapsing  fever  and 
typhus,  which  are,  without  doubt,  quite  difierent  processes.  The  decisive  facts 
in  my  opinion  are:  that  there  are  clearly  marked  transition-forms  between 
relapsing  fever  and  bilious  typhoid,  which,  from  the  point  of  view  of  symptoms 
and  morbid  anatomy,  incline  sometimes  to  the  character  of  the  one  and  sometimes  to 
that  of  the  other ;  and  above  aU,  that  the  same  morbid  poison  underlies  both 
forms,  as  we  shall  see  later  on. 

*  I  have  searched  in  vain  in  the  descriptions  which  the  physicians  of  the 
sixteenth  and  seventeenth  centuries  have  given  of  the  fever  epidemics  observed 
by  them,  for  any  indications  of  relapsing  fever  that  would  be  in  some  measure 
prtdaa.  Th«rd  la  otrtainly  mention  made  in  them,  and  still  more  frequently  in 
iSimt^  aMOniiti  of  **  bilious,"  "  mucous,*'  and  «  putrid  "  fevert>, 

itiliad  aaffered ;  but  it  is  clear  that  the  reference 
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The  first  reliable  information  as  to  the  occarrence  of 
relapsing  fever  on  European  soil  is  found  in  the  records  of 
pestilence  in  Ireland  and  Scotland  about  the  beginning  of 
the  eighteenth  century.  Butty  speaks  of  an  epidemic  at 
Dublin  in  1 739  in  these  terras  :^ 

"  It  [the  disease]  terminated  sometimes  in  four,  for  the  meet  part  in 
fire  or  six  days,  sometimes  in  nine,  and  commonly  in  critical  sweat  . 
.  .  .  The  crisis,  however,  was  very  imperfect,  for  they  were  subject 
to  relapses,  even  sometimes  to  a  third  time." 

Subsequent  notices  of  epidemics  observed  there  in  1745, 
1 748^  and  1 764-65  are  to  the  same  effect ;  and  it  is  froui 
that  period  (1741)  that  we  have  the  earliest  accounts  of 
relapsing  fever  in  Scotland.*  The  same  coincidence  of  the  epi- 
demics in  Ireland  and  Scotland  had  been  observed  also  daring 
the  first  thirty  years  of  the  present  century,  in  1799 — 1800/ 
1817-19/ and  1826-27.**  I^  *'^®  ^^*'  ^'  these  the  disease 
often  assumed  the  character  of  bilious  typhoid,  so  much  so  that 
Graves  and  O'Brien  were  constrained  to  explain  cases  of 
that  kind  as  yellow  fever.      In  the  summer  of  1842  relapsing 

1$  Dot  to  relapses  but  to  incidence  of  the  disease  afresh  (in  typhus  or  typhoid). 
Spittnl's  view  (*  Edin.  Monthly  Jonrn.  of  Med.  Sc./  1844,  iv,  p.  177),  that  some 
t>f  the  ferers  described  by  Hippocrates  (in  '  Epidem./  lib.  i,  sect,  i,  §  3,  sect, 
ii,  §  4,  sect,  iii,  §  9,  cd.  Littre,  ii,  p.  613,  626,  660),  are  to  be  taken  as  relapsing 
fever,  appears  to  nie  to  be  quite  erroneous ;  it  is  clear  that  Hippocrates  speaks 
there  of  bilious  remittent  malarial  fever. 

'  *  Chronological  History  of  tlie  .  .  .  prevailing  diseases  in  Dablin/  DabL, 
1 770,  p.  90. 

'  Stark,  in  *  Transact,  of  the  Epidemiol.  Soc./  1867,  ii,  p.  309. 

*  In  the  account  by  Barker  and  Cheyne  of  the  typhus  epidemic  of  1817-19  in 
Ireland  ('  Account  of  the  Fever  lately  Epidemical  in  Ireland/  i,  p  20)  it  is  stated : 
**  Certain  it  is,  that  the  fever  in  1800  and  1801  very  generally  terminated  on  the 
5th  or  7th  day  by  perspiration  ;  that  the  disease  was  then  very  liable  to  recur .'* 
Stark  (1.  c.)  gives  an  account  of  the  epidemic  in  Scotland  in  those  years. 

^  For  the  Irish  epidemic,  see  Harty,  '  Historicul  Account  of  the  ContafHoiis 
Fever,*  &c.,  Dublin,  1820,  p.  131,  App.  viii;  Rogan,  'Observations  on  the  Con- 
dition of  the  Middle  and  Lower  Classes  in  the  North  of  Ireland,  Ac./  Ijondon, 
1819,  p.  27  ;  Barker  and  Cheyne,  1.  c,  i,  p.  211.  For  the  Scottish  epidemic;  see 
Stark,  1.  c. ;  Duncnn, '  Report  of  the  Practice  in  the  Clinical  Wards  of  the  Infir- 
mary of  Edinburgh/  18 17-18,'  Edinb.,  1818 ;  Welsh, « On  the  EfBcacy  of  Blood- 
letting in  the  Epidemic  Fever  of  Edinburgh,'  Edinb.,  1819,  p.  16. 

^  See  (for  Ireland)  CBrieu,  'Transact,  of  the  College  of  ITiys.  in  Ireland  *  t 
1828;  Reid,  ib.;  Graves,  *  Clinical  Reports,'  part  i,  p  53,  seq.;  Stark,  Lc    and 
the  review  of  Bume's  *  Treatise  on  the  Typhous  Fever  (Lond.,  i8a8),  Ib  tht 
•  Kdinb.  Med.  and  Surg.  Journ./  1828,  Octr.,p.  413  (fir  Scotland). 
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fever  broke  out  anew  in  several  parts  of  Ireland,  and  con- 
tinued to  be  epidemic  there  to  a  greater  or  less  extent  until 
1848.^  In  Scotland  it  had  already  appeared  in  the  County 
of  Fife  in  the  summer  of  1841/  chiefly  in  the  form  of 
bilious  typhoid,  and  it  reached  a  more  general  diffusion 
first  in  1842-44  in  several  of  the  larger  towns  of  the  country, 
such  as  Glasgow,'  Edinburgh,*  Leith,**  Dundee,*  and  Aber- 
deen.^ This  was,  indeed,  the  epidemic  that  first  made  the 
medical  world  more  accurately  acquainted  with  the  peculiar 
nature  of  relapsing  fever.  It  appears  from  Cormack's® 
statements  that  in  Edinburgh  also  the  disease  often  bore  the 
character  of  bilious  typhoid.  Fresh  outbreaks  of  relapsing 
fever  took  place  in  Ireland  and  Scotland  in  1847-48,'  in 
which  years  the  disease  showed  itself  also  in  London,^^ 
Croydon,^^  Liverpool,  Manchester,^^  and  other  towns  of 
England.  Another  series  of  outbreaks  occurred  in  1868-73. 
There  are  no  particulars  of  that  epidemic  for  Ireland ;  it 
visited  Edinburgh,^'  Glasgow,^*  and  other  towns  in  Scotland 
in  1 869  ;  while  in  London  it  had  already  begun  in  the  latter 

1  Lalor, '  Dablin  Joarn.  of  Med.  Sc./  1848,  Feb. 

'  Qoodsir, '  Edin.  Med.  and  Surg.  Joarn./  1845,  Jan.^  p.  134. 

3  Reid, 'Lond.  Med.  Gaz./  1843,  Dec;  Mackenzie,  ib.,  Nov.,  and  in  ' Edin. 
Monthly  Joum./  1844,  Feb.;  Smith, '  Edin.  Med.  and  Sarg.  Joarn.,*  1844,  Jan., 
p.  67,  July,  p.  62 ;  Perry,  ib.,  July,  p.  81  j  Orr,  ib.,  1845,  April,  p.  387. 

^  Cormack,  'Natural  History  of  the  Epidemic  Fever,  &c.,*  Lond.,  1843; 
Craigie,  'Edin. Med. and  Sarg.  Joarn./  1843,  Oct.,  p.  410;  Henderson,  ib.,  1844, 
Jan.,  p.  201. 

^  Jackson,  ib^  1844,  April,  p.  417. 

^  Arrott,  *  Scot,  and  North  of  Engl.  Med.  Gaz.,'  1843,  I>ec,p.  133. 

7  Kilgour, '  Brit,  and  For.  Med.-Chir.  Review,'  1844,  July. 

**  L.  c,  p.  23. 

^  For  Ireland:  see  Donovan,  '  Dnbl.  Med.  Press,'  1848,  p.  67;  aud  notioes  in 
the  *  Dubl.  Quart.  Joom.  of  Med.  So.,'  1848,  vii,  pp.  64,  340,  viii,  pp.  i,  270.  For 
Scotland :  Account  in  '  Edin.  Monthly  Joatn.,'  1847,  July,  p.  71,  and  Kobertson, 
ib.,  1848,  Dec.,  p.  368  (Edinburgh);  Paterson,  'Edin.  Med.  and  Surg.  Joum.,' 
1848,  Oct.,  p.  371  (Leitb);  Orr,  ib.,  April,  p.  363,  aud  Steele,  ib.,  July,  p.  145 
(Glasgow). 

^°  Hughes,  *  Lond.  Med.  Gaz.,'  1847,  Nov.,  p.  923 ;  Jenner, '  On  the  Identity  or 
Non-identity  of  Typhus  and  Typhoid  Fevers/    (See  Note  ^  p.  621.) 

^^  Bottomley,  'Prov.  Med.  and  Surg.  Joarn.,'  1847,  Dec,  p.  701. 

1*  Duncan,  ib.,  Nov.,  p.  524. 

1'  Muirhead, '  Edin.  Med.  Joarn.,'  187O9  July,  p.  i. 

14  Notices  in '  Bfil.  Med*  Joani.»'  1870,  Sept.,  p.  341,  Oct.,  p.  397,  Dec.,  p.  6 1  o 
Tennent,  *  Olaigow  Mm^  '-"^  *  ••—  Mm  p.  354.. 
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half  of  1868^  chiefly  in  a  quarter  inhabited  bjr  Irisli  and  bjr 
poor  Jewish  emigrants  from  Poland.^  It  was  observed  also 
in  the  autumn  and  winter  of  1868  in  North  Shields,  where 
it  took  the  form  of  bilious  typhoid  in  many  cases,'  as  well  as  in 
Monmouthshire  ;^  but  in  these  localities  as  well  as  in  Liyer- 
pool^^  Leedsj^  Manchester^^  and  other  places,  its  more  om- 
siderable  epidemic  prevalence  was  in  1869  and  1870.  Of  its 
persistence  into  1873  there  are  accounts  from  London,  the 
County  of  Kent/  and  Newcastle.® 

The  first  ascertainable  occurrence  of  relapsing*  fever  in 
other  parts  of  Europe  falls  much  later  than  its  appearance  in 
the  British  Islands.  The  earliest  notices  of  it  come  from 
Russia^  from  Odessa'  in  1833^  and  from  Moscow,  where  there 
was  a  severe  epidemic  of  bilious  typhoid  in  the  "winter  of 
1840-41.^^  The  disease  in  either  form  did  not  become  at  all 
general  in  Russia  until  1863.  In  the  autumn  of  that  year 
relapsing  fever  reappeared  in  Odessa^^^  in  the  sammer  of  the 
year  following  there  was  a  widespread  epidemic  in  the 
Governments  of  St.  Petersburg,^*  Novgorod,"  Moscow,^*  and 
others,  in  1865  it  appeared  in  Livonia^^and  Pinland,^*in  1866 

^  Weber,  'Lancet,'  18C9,  Feb.,  pp.  221,  255;  Morchiioii,  ib.,  Oct,  p.  503, 
Nor.,  p.  647. 

'  Scott,  ib.,  Dec.,  1868,  p.  796. 
'  Notice,  ib.,  1870,  Nov.,  p.  684. 

*  Gee,  'Brit.  Med.  Journ.,'  1870,  Sept., p.  246. 

*  Kobinflon,  '  Lancet,'  1871,  May,  p.  644. 

^  Notice  in  '  Brit.  Med.  Joum.,'  1870,  Oct,  p.  466. 
^  Notice  in  '  Lancet,'  1872,  Jan.,  pp.  29, 48. 
'  Armstrong,  ib.,  1873,  Jan.,  p.  48. 
^  Homstein,  'Gaz.  mcnl.  do  Paris,'  1865,  p.  426. 

^®  Excellent  accounts  of  this  epidemic  have  been  given  by  Heinaann  (<  Hafeland's 
Joum.,'  xcvi,  pt  3,  p.  94),  by  Pelikan  ('  Mosk.  Mitth.  a.  d.  Geb.  der  Hlkd./  Leipz., 
1845,  P*  III)*  ^^^  ^y Levcstamm  (ib.,  p.  2). 

'*  Bernstein,  1.  c. 

1'  Botkin,  *Bcrl.  klin.  Wocb.,'  1864,  p.  513;  Herrmann  and  Kattner,  'Die 
fcbris  rccurrens  in  St.  Petersburg,'  Erlang.,  1865  ;  Zom, '  Petcrsb.  med.  Zeitachr.,' 
1865,  »Jt.  P'  I  ;  Kernigr,  ib.,  1867,  xii,  p.  177  ;  Herrmann,  ib.,  1867,  p.  i,  and  1870^ 
xv>  P*  3S5.  According  to  the  last  of  tbese  accounts,  the  disease  had  been  epi- 
demic in  St.  Petersburg  almost  continuously  from  1863  to  1868. 

"  Donbowitzky,  *Oaz.  des  b6pit,'  1865,  Avril. 

"  Sacliarjin,  *  Wiener  uied.  Wochenschr.,'  1866,  p.  841. 

'^  (rirgeusohn,  'Arch,  fur  klin.  Med.,'  1877,  zix,  pp.  19,  246;  Behae^  ' 
mcd.  Zcitsclir.,'  1868,  xiv,  p.  i. 

><  Edholm,  'Hygiea,'  1868,  Forlidl.,  p.  73;  Ptdmberg,  ib.,  1870^  ]k' 
*  Nord.  mcd.  Arkiv,'  1879,  xi,  No.  8,  p.  i8. 
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in  Siberia/  and  in  1868  in  Poland.^  The  epidemiograpliical 
information  from  that  country  for  these  and  following  years 
is  too  scanty  to  imply  more  than  that  the  sickness  in  the 
period  subsequent  to  this  was  widely  prevalent  over  the 
whole  of  Russia^  that  many  places  were  visited  by  it 
repeatedly^  and  that  it  has  been  observed  as  late  as  the 
winter  of  1878-79  among  the  Russian  troops  in  Bulgaria.' 
The  valuable  papers  by  Zorn  (1.  c.)  and  Moschutkowsky/ 
founded  on  their  observations  made  respectively  at  St. 
Petersburg  in  1863-64  and  Odessa  in  1873-76,  speak  of  the 
disease  assuming  the  type  of  severe  bilious  typhoid. 

In  the  Scandinavian  kingdoms  relapsing  fever  seems  to 
have  been  observed  to  a  very  slight  extent  hitherto.  From 
Norway  there  is  only  one  notice  of  its  proper  epidemic  pre- 
valence ;  in  the  district  of  Vadsoe,  inhabited  by  a  poor 
fishing  population,  more  or  less  numerous  cases  of  relapsing 
fever  had  occurred  every  year  from  the  autumn  of  1851  to 
the  spring  of  1861/  and  the  disease  reappeared  in  1865, 
having  been  imported  on  that  occasion,  it  was  said,  from 
Finland.*  From  Denmark  there  is  no  information  whatso- 
ever as  to  the  occurrence  of  relapsing  fever,  and  for  Sweden 
there  are  merely  references  to  isolated  cases  in  various  parts 
of  the  kingdom  in  1874  and  1875.^ 

Next  to  the  British  Islands  and  Russia,  Germany  has 
been  hitherto  the  country  most  severely  visited  by  relapsing 
fever.  The  first  notices  of  it  there,  relating,  however,  only 
to  isolated  cases,  come  from  the  severe  typhus  epidemics  of 
1847  ^^^  '84^  ^  Upper  Silesia,®  and  in  Konigsberg,  from 
which  we  have  an  account  by  Lange  of  several  cases  of  bilious 
typhoid  observed  by  him.*  It  was  in  1868  that  the  disease 
first  broke  out  over  a  wide  area  and  in  true  epidemic  diffusion, 

>  Lewonewsky,  quoted  by  Badnow  in '  Yirchow-Hinch's  Jahresber./  1867,  ii, 
p.  267. 

*  According  to  Wyes  and  Bock,  '  Stndien  uber  Febris  recnrrens/  Berl.,  1869, 

p.  10. 

>  Maximowitflcb,  <Petenb.  med.  Wocb./  1879,  Kos.  6,  7. 
^  See  p.  613. 

*  Dancbertson, '  Konk.  Mag.  for  Laegevidensk/  1865,  xix,  p.  76. 

•  Boeok,  ib.,  1874,  iii,  B.  ir,  p.  341. 

7  «8iiiidheti-Kdkg.  Berftttelie  fOr  Ar  1874,'  p.  7,  1875,  P- 1^- 

•  Am  IMbmakn.  L  a^  p^  536  }  Deotacb,  1.  c  ;  Bajrenipmng,  1.  c,  p.  481. 

•-iNille^'  Kdn^berg,  1850,  p.  285. 


Pvk^d  c^  Kafi<F2ft.     bi  ibe  earber  ixftH  cf  libaK  yw  idqfGis| 

'^rnilxnld/  acd  Upper  SiTf™/  them  mi   Konigsbeig  m 
Oliver  plac&s  in   Easi  Pmssa,'  ai  KahB^  Manenweideri  nl 
^Aher  plftcec  in  West  PrcssiB,*aad  fmifaer  aS-  Poflen/  Biedv,  i 
atkd   HxeitiiL/     The  discttse  vms  impanied   eidier  &ob  ft^l 
Frvrizice  of  Pmssn  or  from  SSesi*  in  tiie  annnim  of 
itiV>  KsM^ebnrg'  aiQd  Beiiin,*  wliere  it   bsfted  tlnoogk  de 
winUnr,  as  it  did  also  in  Greifsvmld  and  Breslaa.      Afe  wii 
jAsuy&s  the  ootbreak  was  confined  to  isolmtied   caocii,  ui. 
excejA  in  Brc^laa  where  the  cases  nnrnfaeied  476,  it  novte 
mfuahfid  to  the  dimensions  of  a  considerable  epidemic.     TheR 
wajs  a  second  visitadon  in  1871-72  at  Greifswald^^  ¥oBf%, 
HvMin,^  Berlin,^  and  Brealan  ;^*  bnt  this  time  also  its  exM 
wsM   bat  Kmall,    Breslaa  being  ^ain  the   exoeptionj  nU 
4O6  eases.     The  thirds  and  hitherto  the  last  outbreak^  ^ 
f  878*79^  was  of  the  same  kind  ;  more  or  less  niimeroas  caitt 
of    rebipfeing    ferer  were   observed   in   Dresden,^  BeiliDf 

*  MotUr^'Onrtpdzbl.  mittelrbeiii.  Aente,'  1868,  0,  p.  157^  and  'Bcri.U>' 
Wf^heOMthr.;  1869,  So.  31 ;  Brodziak,  *  Dm  Varkonmen  dem  Tjphns  iMM* 
ini  Jnhrt  tSfjH^ff  in  Greifswmld,'  DumtI.  Greifsw^  1874. 

'  Wjm  and  Bock,  L  c^  p.  10. 

">  liernbAHt, '  Berl.  klin.  Wocfa./  1869,  Xo.  2. 

*  Wi/fi,  1.  c^  p.  9. 
'  Hinchber^,  •  lierl  klin.  Wocb^'  1868,  p.  359 :  STidenky.  «  Dentadie  KUsik,' 

1H68,  p.  467. 

*  Wjii  nod  Bock,  1.  c;  PmUu,  in  *  Mrehow's  Apchir/  1869,  toI.  47,  p.  161; 
(intitzer, '  I'eber  die  ItStmiX,  Armenkrankenpflege  mid  die  Febris  rcciuiens  Bi» 
kus  im  J.  1868/  BretL,  1869,  p.  29;  Lebert,  'Arcfa.  f.  klin.  med,*  1870,  m 
p.  461. 

7  SUrffen, '  Jabrb.  far  Kinderblkd^'  1869,  ii,  p.  61. 

•*  Aufrecbt,  *  Berl.  klin.  Woch./  1869,  Noe.  29,  30. 

''  KicM,  ib.,  1868,  p.  229,  18C9,  p.  327;  Obermcier,  in  '  Yirchcyw'fl  Arcbiv,* 
f  869,  Tol.  47,  p.  161.     In  Leipzig  also  a  few  imported  cases oocnrred  (Wonderii^ 

Arcbiv  dcr  Illkd./  1869,  p.  314). 

"'  Treibel,  •  Febris  intermittens  and  febr.  rocarrcns,*  Dissert.  Greifsw.,  1872. 

"  KaczorowHky,  •  BerL  klin.  Wocb./  1872,  No.  23. 

*»  Pilz,  •  Jahrb.  fQr  Kinderhlkd./  1872,  vi,p.  66. 

"  Hcmon,  *  Zur  Kecurrens-Epidemie  in  Berlin  1871-72,*  Dissert.,  Berlin^  1873; 
Biidberg,  *  Ueber  febris  recurrens,  Ac,'  Dissert.,  Berlin,  1873. 

'*  Littcn,  <  Archiv  fiir  klin.  Med.,'  1874,  ziii,  pp.  125,  281. 

'*  Milllcndorff,  •  Deatsche  med.  Woch.,'  1879,  Nos.48— 50. 

'«  Kioss,  ib.,  Nos.  51,  52  ;  Winzer,  *  Beobacht.  iiber  febria 
Berlin,  1880. 
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Swinemiinde,^  Danzig,^  Greifswald/  Halle/  Stlralsund/ 
Brunswick/  Magdeburg/  Breslau/  and  other  places  in 
North  Germany.  The  bilious-typhoid  form  has  been  much 
rarer  here  than  in  Great  Britain  or  in  Russia ;  isolated  cases 
of  that  type  have  been  reported  by  Kaczorowsky  from  Posen 
in  1872,  and  by  v.  Meurers'  from  the  Berlin  Charitfe  the 
same  year. 

There  are  no  accounts  of  relapsing  fever  from  Soutji 
Germany^  with  the  exception  of  a  notice  of  an  epidemic  at 
Giessen  in  1878-79.^^  On  the  other  hand,  there  are  such 
from  Austria,  as  in  1847  ^^om  Cracow^^  and  other  parts 
of  Galicia,^^  where  the  disease  appears  to  have  assumed  for 
the  most  part  the  type  of  bilious  typhoid.  It  reappeared 
there  as  an  epidemic  in  1865-67,  in  the  county  prisons  at 
Tamopol,^*  Belz,  Gross-Mosty,  and  other  places/*  and  about 
the  same  time  at  Prag^e.^^  Isolated  cases  showed  themselves 
at  Cracow  in  1875,  and  the  disease  again  attained  a  ccm^ 
sidorable  epidemic  diffusion  there  in  1877-78.^* 

Excepting  Belgium,  where  a  few  cases  wore  seen  in  1867^^ 
{at  Brussels,  Bruges,  Blankenberghe,  and  other  places),  the 
West  and  South^West  of  Europe  appear  to  have  been 
hitherto  exempt,  that  is  to  say,  Svntzerland,  France,  Italy, 
and  the  Iberian  Peninsula.  On  the  other  hand,  there  are  nume- 
rous, although  not  always  reliable,  data,  some  of  them  even 
from  earlier  times,  pointing  to  the  somewhat  frequent  occux- 
rence  of  relapsing  fever  in  the  Levam,tine  States  and  Islands 

1  Caspar, '  Berl.  klin.  Woch./  1880,  Jani,  p.  339. 

'  Kuipping,  'Arch,  ftlr  klin.  Med.,'  1880,  zxvi,  p.  10. 

3  Mosler,  'Deutsche  med.  Woch./  1879,  No.  11  ;  KUhn,  ib.,  1880,  No.  23. 

^  Risel,  ib..  No.  11. 

^  Hccht,  ib.,  No.  14. 

^  Enke,  'Ueborden  Ruckfalltyphus,  &c./  Magdeb.,  1879.  ^  ^^* 

**  Spitz, '  Arch,  fiir  klin.  Med./  1880,  zzyi,  p.  139. 

9  '  Die  h&morrhagische  Diathese  und  ihr  Vorkominen  bei  Rccorrens,'  Dissert., 
Berlin,  1873, 
^  Lachmann, '  Archiv  fur  klin.  Med.,'  j88o,  xxvii,  p.  526. 
>>  Warscbauer, '  Allg.  Wiener  med.  Ztg.,'  1878,  No.  44. 
"  Prcbal, '  Oest.  med.  Wocb.,'  1874,  Nos.  49>  51. 
»3  Leiblinger,  *  Wien.  med.  Woch.,'  1868,  Nos.  54—55. 
^4  Account  in  '  Allgem.  milit&r-&rzt1.  Ztg.,'  1866,  p.  93. 

1'  Pribram  und  Robitschek, '  Prager  Viertelj.  ftlr  pract.  Heilk./  1869,  ii,  p.  108. 
'•  Wanobaaer,  L  c. 
17  y.  Biflrfllet»  *  BqIL  de  I'Acad.  de  m^  de  Belgique/  1867,  p.  843. 
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of  the  Mrih'len-anean,  whether  belonging  to  Europe,  Asia,  or 
Africa. 

Relalion  to  biluivg  typhoid. — Our  earliest  mention  of  a  kind  of  sidcncsc 
in  tlioae  regions  with  the  charactoi  of  bilious  tjphoid,  dates  from  tic 
aecond  or  tUird  decade  of  this  centuty.  nod  it  is  found  in  obaerratioii* 
lij  the  surgeons  of  the  English  army  and  navy  rcItiUng  tu  MnJta,  the 
Ionian  Islands,  and  tlie  crows  of  Englisli  ships  of  war.  The  most  detailed 
account  is  that  of  Burnett,'  who  clearly  coofoiinda,  howeTer,  bilioui 
typhoid  and  severe  remittent  malarial  fever.  There  are  more  prccito 
statements  by  Donmai'k'  and  Cutbnsb,'  both  of  whom  give  ft  akct<:h  of 
bilious  typhoid  whiuli  cannot  be  mistaken;  and  they  agree  in  sttyin^ 
Uiat  the  disease  has  nothing  in  common  with  moWiol  fever,  beinc 
distinguislied  from  the  latter  by  itscommnnicability  or  contagioosnen. 
Bonnar'  also,  in  describiug  the  Irish  typhus  (i.e.  rehipaiog  FeTer)  of 
1S17,  remarks  that  the  epidemic  fever  which  he  bad  eeen  in  tlx' 
Mediterranean  in  i8(o-i2,  differed  from  the  former  only  in  the  short- 
ness of  its  course  and  in  the  bilious  symptoms.  It  is  possibly  to  this 
class  also,  that  the  "  typhus  epidemics  "  belong,  which  oocarred  in  iSi; 
at  Spalato  and  other  places  in  Dalmatia,^  and  in  iSj$  at  Achetie,'  aa 
well  as  the  "  bilious  typhus  "  which  Riglor  saw  at  Cunstantiuople  in 
1843."  Wo  find  another  intereBting  nddition  to  the  history  of  th« 
prevalent  relapsing  fever  or  bilious  typhoid  of  those  parts,  in  the  co- 
called  "Cyprus  fever  "with  which  the  EngUsh  profeaaioD  baa  becoBM 
more  intimately  ai:qaaLnted  since  the  recent  occupation  of  the  inland 
by  the  British  Qovernment,  In  an  account  dating  from  Cypms,*  theio 
is  a  description  giren  of  the  disease  which  leaves  no  doubt  that  we  hnte 
here  to  do  with  a  form  of  relapsing  fever  running  its  course  with  bilion» 
symptomK  ;  and  in  a  subsequent  notice,'  in  which,  howerer,  the  diseasi- 
ia  evidently  confounded  with  malaiial  fever,  it  is  stated  that  the  aama 
kind  of  fever  is  known  in  the  East  under  the  names  of  "  Levant  fov| 
"Bnkowina  fever,"  "Smyrna  fever,"  and  the  like.    We    poaa 

'  '  Pnictirsl  Aeconiit  of  ibe  McditerrunMU  Fcvrr,"  Ac,  Loud.,  

'  'MBd.-Cljir.  Treninct.,'  1815,  vi,  p.  196,  from  olaervalioos  at  Port  Haboi^^ 

■1  '  Amcr.  Mi'd.  iinil  I'hilo*.  Itpgiater,"  iSi  1,  i,  p.  jjfi-  It  ii  ft  very  ■triking  eir- 
cniDtUnco  tlmt  Cntbuah,  wlio  callii  the  diKiuo  "  typlioa,"  drnwi  sttentioa  to  the 
fact  tliBt  »pvcre  inllumiuntioa*  of  tlio  cje  occurred  not  unfreqnentlj  daring  ooa- 
valMcenco— nn  iucideut  nhicU  ii  well  kaowo  to  be  ver;  cliancbiriitic  at  nlapaing 

*  '  Stfttemcnt  of  the  Itcsalts   of  Practice  in  Uw  Cautioned    Venn,'   ~ 


18  (Oumain,  iii,  p.  J0.(). 

■  Jtollilanf. '  Uic  Epidcmie  in  Atbcn  im  Sommcr  1835.*  AUko, 

'  ■  Die  Tiirkpi,  A*.,'  Ji,  p.  ,199- 

»  'Brit,  Med.  Jouni.,"  I8r8,  Oct,  p.  S74- 

»  ■  Lancet,'  i8j8,  D«.,  p.  819. 
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description  of  this  Bnkowina  fever  by  Engel,^  who  makes  it  out  to  be  a 
contagions  typhns  prevalent  every  year  in  the  winter  season,  and  almost 
exclusively  among  the  poorest  people ;  and  in  his  description  he  draws 
a  picture,  which  can  hardly  be  mistaken,  of  relapsing  fever  running  a 
course  with  bilious  symptoms,  or  of  typical  bilious  typhoid.  For  the 
Smyrna  fever,  also,  there  is  an  earlier  notice  by  Aubert,'  who  likewise- 
describes  it  as  a  peculiar  kind  of  typhus  complicated  with  jaundice 
("  une  esp^  particuli^re  de  typhus  avec  teinte  jaune  ") — probably  the 
same  disease  which  Boser^  had  seen  there,  and  described  under  the  name- 
of  "  yellow  fever." 

The  last  points  in  the  distribution-area  of  relapsing  fever 
and  bilious  typhoid  are  found  in  the  North  African  Coast 
territories.  In  Pruner's*  account  of  the  diseases  of  Egypt,. 
there  are  some  indications  of  bilious  typhoid ;  after  him- 
Veit^  gave  a  good  description  of  the  disease  from  his  obser- 
vations at  Cairo  in  1836;  then  comes  the  original  and 
suggestive  work  of  Griesinger,*  who  was  the  first  to  give  a 
complete  explanation  of  this  disease^  and  of  its  relation  to 
relapsing  fever  and  the  so-called  ^'  typhous  fevers."  Also 
in  Nubia,  the  bilious  typhoid  appears  to  be  endemic ;  the 
earlier  statements  of  Russegger^  on  a  "  malignant-bilious 
typhous  fever "  prevalent  there,  which  did  not  intermit  in 
its  course  and  which  spread  by  contagion,  have  been  con- 
firmed in  the  recent  accounts  by  Hartmann^  of  the  occurrence 
of  relapsing  fever  and  bilious  typhoid  in  those  regions. 
The  accounts  from  India,  which  we  shall  come  to  next,  make 
mention  of  the  disease  in  Abyssinia.  Finally,  Amould*' 
reports  from  Algiers  that  in  the  typhus  epidemic  of  1867  in 
Constantine,  there  were  also  many  cases  of  relapsing  fever 
observed. 

One  of  the  most  extensive  centres  of  relapsing  fever  and 
bilious  typhoid  is  met  with  in  India.  In  the  first  edition  of 
this  work  (i860),    I  had  thrown  out  the  conjecture    that 

1  '  Oest.  med.  Jahrb.,'  1847,  i"»  P*  '49* 
'  *  De  la  peste,  &c.,'  Paris,  1840,  p.  10. 
3  'Ueber  einigo  Krankheiten  dcs  Orienta,'  Angsb.,  1837,  p.  31. 

*  *  Die  Krankheiten  des  Orients,'  p.  381. 

'  '  Wurttemb.  med.  Correspdzbl.,'  185 1,  No.  10,  p.  313. 

*  *  Arcbiv  fur  physiol.  Hlkd.,'  1853,  xii,  p.  29,  and  in  '  Virchow's  Handb.  der 
spec.  Pathol.' 

7  <  Reisen  in  Enropa,  &c.,'  iii. 

"  '  Natorgeschichtlich-med.  Skizze  der  Nill&nder,'  Berl.,  1865. 

*  *  Arcb.  g6n.  de  m^.,'  1867,  i,  p.  695,  ii,  p.  50. 
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various  forms,  corresponding  to  the  ''  typlious  fevers  "  of 
German  authors,  were  concealed  behind  the  ''  remittent  and 
continued  fevers^*  of  Anglo-Indian  physicians,  and  th^ 
relapsing  fever  and  bilious  typhoid  were  probably  amoDg 
them.  This  oonjecturo  has  been  borne  oat  by  the  most 
recent  facts  reported  from  India ;  during  the  last  thirty 
years  numerous  accounts  of  epidemics  of  relapsing  fever  and 
bilious  typhoid  have  come  in  from  various  parts  of  the 
country,  especially  from  Bengal,  the  North-West  Provinces, 
and  the  Punjaub ;  and  some  of  the  writers  state  that  these 
diseases  had  often  been  seen  in  India  before,  but  had  been 
confounded  with  other  forms  of  fever,  or  not  recognised  by 
their  distinctive  characters.^ 

The  first  definite  information  as  to  ita  occurrence  in  India  is  fomid  in 
Sutherland's''  account  of  an  epidemic  which  was  prevalent  in  Fatnafrom 
December,  1856,  to  May,  1857,  and  was  probably  spread  over  a  still 
larger  part  of  Lower  Bengal.  Next,  in  June,  1859,  relapaing  fever 
and  bilious  typhoid  broke  out  in  Saugar,  as  a  disease  quite  unknown, 
it  is  said,'  to  the  then  resident  physicians ;  and  it  travelled  thence  in  a 
north-westerly  direction  towards  the  Ganges,  spreading  widely  over 
the  districts  of  the  North-West  Provinces  situated  between  the  Ganges 
and  Jumna,  and  over  the  territories  of  Behar  and  Benares.^     It  deve- 

^  Lyons,  for  example,  in  bis  sketch  of  the  history  of  relapsing  fever  in  India 
('Treatise  on  llclapsing  or  Famine  Fever,'  Lond.,  1872),  takes  this  ground;  bat 
be  has  quite  clearly  fallen  into  the  opposite  error,  inasmuch  as  he  has  mixed  up 
nltogetber  alien  tbings,  even  epidemics  of  dengue  and  malarial  relapses,  witii 
fcbris  recurrens,  and  has  ignored  the  occurrence  of  bilious-remittent  malarial 
fevers,  taking  them  to  be  bilious  modifications  of  relapsing  fever.  He  has  thus 
introduced  a  new  source  of  confusion  into  the  history  of  pathology  in  India.  The 
same  error  underlies  tbo  account  by  Cbevers  of  the  history  of  relapsing  fever 
in  India,  published  in  tbe  'Med.  Times  and  Gaz.,'  1880,    Jan.,  p.   115,  Feb., 

P-  '45- 

*  'Indian  Annals  of  Med.  Sc.,'  1859,  J<u^>  P*  S*'  ^^  describing  the  disease, 
he  says :  "  In  nearly  all  tbe  caflls,  the  fever  abated  on  tbe  5th  or  6th  day,  but  a 
relapse  almost  invariably  took  place  after  an  interval  of  two  or  three  days'  dura- 
tion." The  disease  sometimes  assumed  tbe  type  of  simple  relapsing  fever,  or  tbe 
same  complicated  with  bilious  symptoms,  sometimes  of  a  pronounced  bilious 
typhoid,  to  which  tbe  morbid  anatomy  (especially  tbe  condition  of  the  spleen)  was 
found  to  correspond  completely. 

3  '  Madras  Quart.  Journ.  of  Med.  Sc.,'  1862,  April,  p.  423. 

^  Clark, '  Reports  upon  Epidemic  Fever  of  a  Contagious  type,  in  tome  of  tbe 
Jails  in  the  N.-W.  Provinces,'  1861  (based  on  observations  in  the  distriets  of 
Agra,  Meerut,  Allahabad,  Benares,  and  Qhazipoor).    Walker  ('  Bdio.  Med.  JoanL«* 
1861,  May,  p.  986)  takes  the  disease  for  typhus,  on  the  ground  of  Utoki 
in  the  Central  Prison  at  Agra. 
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loped  often  into  an  epidomic,  especially  in  prisons,  where  it  mostly 
assumed  the  type  of  severe  bilious  typhoid.  The  same  is  true  of  its 
prevalence  in  1863-66  at  many  places  in  the  Punjaub,  where  it  subse- 
quently spread  even  to  the  civil  and  military  residents.^  In  1868  it 
appeared  in  India  afresh,  and  under  circumstances  which  pointed  to 
importation  from  Abyssinia.  The  fever  occuired  among  a  detach- 
ment of  mule-drivers  who  had  been  sent  the  year  before  from  the 
PuDJaub  to  Abyssinia  to  the  number  of  5000,  and  were  re-embarked 
for  home  at  the  close  of  the  campaign  in  the  autumn  of  1868 ;  it  broke 
out  after  they  landed  at  Bombay,  and  communicated  itself  to  the  people 
on  board  the  craft  which  took  them  up  the  Indus,  continuing  to  spread, 
on  their  arrival  in  the  Puii^jaub,  over  the  districts  of  Lahore,  Bawnl 
Pindee,  Amritsar,  and  Mooltan.  During  the  passage  from  India  to 
Abyssinia  they  had  enjoyed  perfect  health,  as  well  as  daring  the  first 
part  of  the  campaign ;  they  afterwards  suffered  from  diarrhoea,  dysen- 
tery, scurvy,  and  "  febris  remittens,"  which  probably  means  that  they 
were  already  suffering  from  relapsing  fever."  The  fii-st  reliable  infor- 
mation as  to  the  occurrence  of  relapsing  fever  and  bilious  typhoid  in 
Bengal  dates  from  1863-65,  and  relates  to  the  epidemic  diffusion  of  the 
disease  in  the  districts  of  Burdwan  and  Nuddea,'  as  well  as  among  the 
coolies  shipped  from  Calcutta  to  the  colonies  (hence  the  name  of 
**  coolie  fever"^),  its  appearance  inMauritiua  andBeunion  being  connected 
with  that  importation.'  In  the  latter  abo  the  disease  often  assumed 
the  type  of  bilious  typhoid,  so  that,  as  Az^ma  remarks,  practitioners 
believed  that  it  was  yellow  fever  which  they  had  before  them.  In  the 
Bombay  Presidency  it  showed  itself  first,  so  far  as  we  may  judge  from 
available  facts,  in  1864  in  the  city  of  Bombay,'  the  year  after  in  Malwa 
and  Gujerat,'  and  at  the  same  time  in  the  Deccan,  whence  we  have 
information^  from  Bangalore.  Since  1866  relapsing  fever  and  bilious 
typhoid  would  appear  to  have  spared  scarcely  a  single  territory  of 
Hindostan  ;*  and  Lyons  saw  it  also  in  Lower  India^'^  in  187 1  at  Kasalong 

>  See  Qraj, '  Lancet,'  1869,  Nov.,  p.  648 ;  Sinitb,  'Ind.  Med.  Gaz.,'  1867,  May 
^for  Rawul  Pindee);  Bateson,  '  Ind.  Annals  of  Med.  Sc.,'  1867,  April  (for  the 
prisons  of  Kumaul  and  Umballa)  ;  Iloss,  'General  Report  on  the  Lunatic 
AByhims  ....  in  the  Bengal  Presidency,'  1868  (for  an  epidemic  of  relapsing 
fever  in  the  Lahore  Lanatic  Asylam). 

'  Gray,  1.  c. 

3  Lowe, '  Madras  Qaart.  Joum.  of  Med.  So.,'  1866,  July,  p.  loi. 

*  Smith,  'First  Ileport  of  the  Sanitary  Commissioner  for  Bengal,'  1868, 
P*  534 ;  notice  in  '  Ind.  Med.  Times  and  Craz.,'  1867,  Dec. 

^  Az^ma,  'Union  m^.,'  1866,  Aoiit,  p.  338;  Bouvet,  'Arch,  de  m^d.  nav., 
2867,  Oct.,  p.  286  ;  McAuliff,  ib.,  1868,  Fovr.,  p.  97 ;  Sillian, '  Fi^vre  &  rechntes, 
Paris,  1869. 

^  Carter,  'Med.  Times  and  Gaz.,'  1878,  June,  p.  634,  and  in  'Med.-Chir. 
Transact.,'  1878,  Ixi,  p.  273. 

'  Brodrieky '  Madras  Qnirt.  Joam.  of  Med.  ScV  1866,  July,  p.  229. 

"  Siillier]a]i4i  Vtk,  i866»  April*  p.  385  ;  Lowe,  ib.,  1.  c. 

*  Ji?y,  p.  13. 
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in  the  hills  above  Chittagong.  Its  most  considerable  prevalenoe  was 
in  1876-77,  when  it  took  largely  the  form  of  bilious  typhoid,  in  many 
parts  of  India,  particularly  the  Deccan  and  the  Bombay  Presidency.^ 

The  first  and  only  mention  of  the  disease  in  China  dates 
from  the  same  period  in  which  relapsing  fever  and  bilious 
typhoid  attained  their  more  considerable  diffusion  on  Indian 
soil,  or  from  1864-65  ;  Morache^  states  that  daring  the 
typhus  epidemic  of  1864-65  at  Pekin  and  other  places  in 
Northern  China  relapsing  fever  was  also  epidemic ;  and 
Murray*  mentions  a  destructive  disease  which  broke  out  first 
in  1865  in  a  prison  at  Hong  Kong,  whence  it  spread  generally 
among  the  native  inhabitants  of  the  town.  The  disease 
ran  its  course  with  symptoms  like  those  of  yellow  fever,  but 
with  more  rapid  development  of  the  typhous  condition,  and 
it  showed  itself  to  be  highly  contagious.  I  believe  that  I 
shall  not  go  far  wrong  if  I  recognise  in  this  sickness  an 
epidemic  of  bilious  typhoid. 

Australia  and  Polynesia  hitherto  (or  at  least  up  to  1 875,  the 
date  of  a  paper  by  Bourse*)  have  been  quite  exempt  from 
relapsing  fever  and  bilious  typhoid.  On  the  other  hand,  it 
has  found  its  way  to  North  America  from  England  or  Ireland, 
but  has  been  hitherto  confined^  to  a  few  of  the  Eastern  States 
of  the  Union,  and  has  not  attained  great  dimensions  as  an 
epidemic.  It  showed  itself  first  in  1844  at  Philadelphia 
among  emigrants  who  had  arrived  from  Liverpool,  there 
being  a  few  cases  also  among  those  in  charge  of  them  ;•  in 
1847  it  broke  out  in  New  York  under  the  same  circum- 
stances, and  it  is  said  to  have  spread,  in  that  and  the  year 
following,  over  some  of  the  adjoining  States.^  In  1850 
Flint®  saw  a  few  cases  of  relapsing  fever  at  Buffalo,  among 

>  Carter,  11.  cc.  J  Hunter,  'Med.  Times  and  Gaz.,*  1877,  Nov.,  p.  569;  notice 
in  '  Lancet,'  1877,  Jnly,  p.  93. 

'  *Rec.  do  m^m.  do  m^.  milit.,'  1866,  F^vr.,  p.  142;  and  in  'Annal. 
d'Hyg.,'  1870,  Janv. 

s  '  Lancet,'  1866,  Jane,  p.  638. 

*  'Arch,  de  m6d.  nav.,*  1876,  Jain. 

'  The  account  by  Donbowitzky  ('  Gaz.  dcs  li6pit.,'  1865)  ^f  ^^^  prevalence  off 
relapsing  fever  in  1857-58  ut  Sitka  (New  Archangel,  in  Ahiska),  I  do  not 
sider  to  be  altogether  trustworthy. 

«  Clymer,  'New  York  Med.  Record.,'  1870,  Feb.,  p.  575. 

7  Dubois,  'Transact,  of  the  Amer.  Med.  Assoc.,'  1849,  ^  P*  3^^ 

•  'Now  York  Med.  Joum.,'  1870,  March. 
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imported  cases  of  typhus.  In  1869  the  disease  was  again 
imported  into  Philadelphia;^  at  first  it  remained  almost 
limited  to  immigrants^  but  in  the  two  following  years  it  began 
to  spread^  although  to  a  moderate  extent^  to  several  other 
places  in  Pennsylvania.'  About  the  same  time  there  was  a 
fresh  outbreak  in  New  York/  where  it  was  again  among  the 
Irish  that  the  first  cases  occurred :  but  on  this  occasion  there 
«eems  to  have  been  no  extension  to  other  parts  of  the  State. 
Up  to  the  present  time  nothing  is  known  of  the  occurrence 
of  relapsing  fever  or  bilious  typhoid  in  Central  and  South 
America. 


§    144.    COINCIDBNCE  WITH  TyPHUS. 

If  the  sketch  here  given  of  the  history  of  relapsing  fever 
'(or  bilious  typhoid)  falls  unquestionably  far  short  of  the 
reality^  if  the  disease  both  in  past  centuries  and  in  later  and 
most  recent  times  has  occurred  much  more  frequently  and 
over  a  much  wider  area  than  we  might  conclude  from  the 
data  before  us^  still  those  data  point  to  a  much  more  limited 
area  of  distribution  for  relapsing  fever  than  for  typhus. 
This  fact  will  appear  all  the  more  striking^  and  all  the  more 
noteworthy  for  the  pathogenesis  of  both  diseases^  when  we 
reflect  not  only  that  relapsing  fever  and  typhus  coincide 
remarkably  often  in  time  and  place  (relapsing  fever  appearing 
to  be  associated  in  a  very  conspicuous  manner  with  epidemics 
of  typhus)^  but  also  when  we  consider  that  there  is  an 
almost  complete  agreement  in  their  relation  to  those  external 
influences  which^  as  etiological  factors^  appear  more  or  less  to 
further  their  development. 

This  coincidence  of  relapsing  fever  and  typhus  in  time  and 
place,  which  showed  itself  in  the  first  authenticated  epidemics 
of  the  former  disease  on  Irish  soil^  has  assumed  various 
forms.     Frequently  the  two  diseases  have  occurred   simul- 

'  Parry,  '  Amer.  Journ.  of  Med.  Sc.,'  1870,  Oct.,  p.  336;  Jacqaet» '  Philad. 
ined.  and  Sorg.  Rep./  1870,  Jane,  p.  469. 

•  <  Transact,  of  the  State  Med.  Soc  of  Pennsylvania,'  1871  and  1872. 

*  Flint,  Lc;  Hanii,  'First  Annual  Report  of  the  Board  of  Health  of  the 
-dty  of  ir«w  ^— *  *  t«f  1 1  Clarik,  'Kew  York  Med.  Kcord,'  1870^  March  i,  15  5 
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taneonsly^  in  sporadic  cases,  or  in  epidemic  difFasion,  as  in 
1800— 1 80 1  and  1 81 7 — 1 8 19  at  many  places  in  Ireland,  and 
in  1826  at  Dublin;  in  1847.48  at  Edinburgh,  Leith,  Glasgow, 
and  other  places  in  Scotland,  in  1847  ^*  Cracow;  in  1865-69 
in  the  Baltic  Provinces  of  Russia,  in  1865  at  Pekin,  and  iu 
1876  in  Constantino.  Or  there  have  been  only  a  few  cases 
of  relapsing  fever  during  the  epidemic  prevalence  of  typhus, 
as  in  1847  *°^  1867^  in  Upper  Silesia,  and  in  1853-54 
among  the  troops  in  the  Crimean  war.  Or,  again, — ^aud 
this  appears  to  have  been  the  most  frequent  case — relapsing 
fever  has  first  occurred  as  an  epidemic,  and  typhus  has 
assumed  an  epidemic  character  towards  the  end  of  it,  as  at 
St.  Petersburg  in  1865,  iu  Monmouth  and  other  parts  of 
England  in  1868-69,  and  at  Berlin  in  1871.  Or,  finally,  the 
typhus  epidemic  has  preceded  the  relapsing  fever,  so  that 
the  cases  of  relapsing  fever  have  begun  to  bo  common  on 
the  subsidence  of  the  former,  as  at  Berlin  in  1868,  at  Liver- 
pool and  Glasgow  in  1870,  and  at  Posen  in  1872. 


§  145.  Not  DfiPENDBNT  ON  Climate. 

Belapsing  fever  in  all  its  forms  shows  itself  to  be  quite 
independent  of   climatic  influences  in  a  higher  dogroo  even 
than  typhus.      The   disease   has  been   prevalent  with   equal 
frequency   and   in  equal   intensity   in  all    latitudes    of    the 
Eastern  Hemisphere ;  and  if  many  tropical   or  sub-tropical 
districts,  especially  of  the  Western  Hemisphere,  have  been 
hitherto  exempt  from   relapsing  fever    (or  appear    to   have 
been),  yet,  when  we  consider  the  general  diffusion  that  the 
disease  has   attained  in  India,  the  reason  of  this  is  to   be 
sought,  clearly,  not  in  climatic  or  such-like  circumstances, 
but  more  probably  in  the  fact  that  the  indigenous  seats  of 
relapsing  fever  are  limited  within  narrow  circles,  and  that 
the  importation  of  it  from  these  to  other  localities  is  depen- 
dent on  conditions  which   do  not  often  occur.     In  favour  of 
this  we  may  take  the  fact  that  even  large  regions  of  Europe^ 
standing  in  the  closest  and  most  active  intercourse  with  Uie 
districts  lately  invaded  by   relapsing  fever  iu  Russia^  th^ 

*  Richtcr,  •  Bcrl.  kliii.  Wocb./  1877,  p.  337. 
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East  of  Germany,  and  Great  Britain,  and  sliowing  no  appre- 
ciable differences  from  these  in  circumstances  of  climate,, 
have  nevertheless  remained  untroubled  by  the  disease. 


§  146.  LiTTLB  Influenced  by  Weather. 

The  absolute  independence  of  the  origin  of  the  disease  on 
climate  is  expressed  also  in  the  relation  of  relapsing  fever 
(as  an  epidemic)  to  wfluences  of  season  and  weather^  which,, 
as  Murchison  rightly  says,^  comes  out  much  less  markedly 
than  in  typhus  fever,  if  it  exist  at  all.  In  35  epidemics  in 
the  United  Kingdom,  Russia,  and  Germany,  for  which 
we  have  more  particular  data  as  to  the  time  of  prevalence,, 
the  height  of  the  epidemic  was  reached  twelve  times  in 
winter  and  twelve  times  in  summer,  or  equally  often  in  the 
seasons  opposite  as  regards  climate ;  and  it  was  prevalent, 
further,  just  as  often  in  warm  and  moist  weather  as  in  cold 
and  dry.  If  the  observations  of  English  practitioners  on 
bilious  typhoid  on  the  Mediterranean  coasts  are  in  &vour  of 
its  prevalence  in  summer,  Engel,  again,  has  observed  it  in 
Bukowina  chiefly  in  winter  (December  and  January),  while 
Griesinger  places  the  maximum  of  epidemics  in  Egypt  in 
spring  (February  and  March).  Of  six  epidemics  of  relapsing 
fever  and  bilious  typhoid  observed  at  various  parts  of  India, 
three  came  to  a  height  in  the  hot  season  (1859  at  Saugur,. 
1865  at  Bangalore,  and  1877  at  Bombay)  and  an  equal 
number  in  the  cool  season  (1856-57  at  Patna,  i860  at 
Gazipoor,  and  1871  at  E[asalong).  The  following  table 
(p.  608)'  shows  how  independent  the  amount  of  disease  is  of 
seasonal  influences. 


§  147.  No  Bklation  to  the  Soil. 

It  is  highly  improbable,  judging  by  the  available  data,, 
that  the  origin  or  diffusion  of  relapsing  fever  stands  in  any 
relation  to  the  influences  of  the  soU,  to  altitude,  configuration, 
the  kind  of  geological  fonnation^  and   the   like.     At   all 
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events^  in  this  disease  as  in  typhns^  there  is  not  the  slightest 
connexion  discoverable  between  the  pathogenesis  and  mala' 
riotis  soil.  The  fact  that  relapsing  fever  is  equally  preva- 
lent at  all  seasons^  generally  during  summer  and  winter^  or 
in  India  in  the  hot  and  cold  seasons^  and  therefore  in  states  of 
the  weather  in  which  malarial  influences  make  themselves 
felt  leasts  affords  an  indirect  proof  against  the  assumption 
often  made  of  a  connexion  of  that  sort.  A  direct  proof  is 
furnished  by  the  endemicity  of  the  disease  in  countries^  such 
as  Ireland  and  Scotland^  which  are  distinguished  by  their 
immunity  from  malaria,  or  cannot,  at  least,  be  counted  among 
the  proper  malarious  regions.  It  is  an  interesting  fact  that 
relapsing  fever,  imported,  as  we  have  seen,  into  Beunion  from 
India,  broke  out  at  a  time  (1865)  when  the  island  enjoyed  a 
complete  immunity  from  malaria,  and  that  it  died  out^  the 
year  following,  just  as  an  intense  focus  of  malaria  deve- 
loped in  the  island,  as  already  described  (p.  232). 


§  148.  Relation  to  OvBECEOWDiNa  and  Pbivations. 

But  the  most  striking  analogy  to  typhus,  which  relapsing 
fever  manifests,  comes  out  in  the  relation  of  the  origin  of  the 
disease  to  all  those  conditions  of  social  misery  which  play  so 
decided  a  part  in  the  typhus  history. 

Especial  stress  has  been  laid  in  this  connexion  on  wamt 
of  food,  more  especially  on  the  ground  of  observations 
made  in  Ireland  ;  and  relapsing  fever  has  been  called  the 
true  "  typhus  famelicus/'  It  was  Murchison'  who  first  said 
"  epidemics  of  recurrent  typhus  always  appear  under  the  in- 
fluence of  want  or  of  hunger ;"  and  he  adds'  that  "  its  origin 
is  much  less  dependent  on  overcrowding  than  spotted  typhus^ 
and  that  it  is  m^re  likely  to  he  the  result  of  want  alone  J*  This 
view  has  found  confirmation  in  some  of  the  later  epidemics, 
such  as  that  of  1867-68  in  Finland,  and  those  of  1865  and 
1877  in  certain  districts  of  India,  in  so  far  as  the  outbreak 

^  Az6ma,  1.  c. ;  Silliau  (1.  c.,p.  31)  remarks  tliat  the  relapses  readily  gave  occa- 
sion to  a  confusion  of  the  disease  with  malarial  fever,  and  adds :  "  Si  je  m'  6taif 
trouv^  dans  an  pays  palad^en,  plasienrs  fois  je  me  serais  tromp^." 

'  <  The  Ck)ntinaed  Fevers  of  Great  Britain.' 

»Ib. 
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of  the  disease  lias  in  fact  coincided  with  starvution  among 
the  people;  but  by  far  the  larger  number  of  observatioDs 
do  not  show  any  such  direct  connexion  between  the  sickness 
and  this  etiological  factor. 

At  the  first  breaking  out  of  the  disease  in  Bussia,  the  St.  Petersburg 
physicians^  stated  that  there  could  be  no  idea  of  famine  or  eren  of 
scarcity  as  the  cause  of  the  disease,  and  the  later  observations  in  that 
country  point  to  the  same  conclusion.  "The  relapsing  fever,"  says 
Herrmann,' ''  was  by  no  means  brought  on  by  actual  famine  in  St. 
Petersburg ;  such  a  thing  is  quite  unknown  with  us.  .  .  .  In  tlic 
west,  also,  whither  the  disease  travelled  from  Russia,  it  reached  its 
height,  not  in  famine  years,  but  in  good  times ;  as  with  us,  it  was  ilie 
working  classes  that  suffered  almost  exclusively,  and  our  patients  were 
seldom  starving  but  usually  well-nourished,  healthy  people.*'  1\>  the 
same  effect  is  the  resume  of  Girgensohn'  from  his  experiences  made  in 
the  Riga  epidemics  :  "  I  do  not  consider  myself  justified  in  assigning  to 
circumstances  of  nutrition  a  material  part  as  etiological  factors  in  oar 
epidemic,  and  the  less  so  that  not  only  did  the  majority  of  our  patients 
appear  to  be  in  a  tolerably  good  state  of  nutrition,  but  also  that  the 
observations  in  the  prison  went  entirely  against  such  an  assumption." 
In  England  and  Scotland,  also,  the  conviction  has  subsequently  gained 
ground  that  Murchison*s  theory  is  untenable.  Thus,  Muirhead  says 
of  the  Edinburgh  epidemic  of  1870  :*  "  I  wish  to  state  that  in  no  single 
instance  which  came  under  my  observation  could  starvation  be  said  to 
be  the  immediate  cause  of  the  disease.  Not  one  of  those  individuzds 
could  be  said  to  be  emaciated.  In  fact,  they  were  all  wonderfully 
clothed  with  fat.  .  .  .  On  strict  and  repeated  inquiry,  not  one  of 
them  would  confess  to  having  been  in  destitute  circumstances.'' 
Neither  could  there  be  any  question  of  scarcity  or  famine  in  other 
parts  of  Scotland  in  1 870 ;  and  the  same  applies  to  England.  Thus. 
Rabagliati  says  of  the  epidemic  at  Bradford  and  Liverpool ;  "  It  must 
be  said  that  careful  inquiry  in  Bradford  often  failed  to  elicit  the  fact 
that  the  sick  had  had  to  undergo  any  special  hardships,  or  to  endure 
any  special  privations  in  food ;  trade  was  moderately  good  in  the  town 
and  the  consequent  demand  for  labour  pretty  active.  In  Liverpool,  at 
the  time  of  the  epidemic  there  was  full  employment  for  every  able- 
bodied  and  industrious  man.  .  .  .  From  all  these  circumstances  it 
appears  that  the  name  of  famine  fever  is  not  in  all  circumstances  a 
quite  appropriate  one."  To  the  same  effect  is  the  expressed  opinion  of 
those  who  saw  the  epidemics  of  1868  and  1872  in  Breslau^  and  Berlin 
(Obermeier,  Budberg,  and  others),  as  well  as  of  the  writers  on  relapsing 

^  Zom  and  others. 

"  *  Petersb.  med.  Zeitschr.,'  1870,  p.  421. 

»  L.  c  p.  37.  *  L.  c  p.  5. 

*  See  particularly  Litten,  1.  c,  p.  139,  and  tho  ezplanaUon  by  Wyv  and  Bock 
referred  to  in  the  seqaeL 
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fever  in  the  United  States ;  thus  Parry  says,  with  reference  to  the  epi- 
demic of  1869-70  in  Philadelphia,  that  there  was  no  want  of  the  means 
of  subsistence  at  the  time,  and  that  all  the  patients  received  into  the 
hospital  with  relapsing  fever  were  well  nourished. 

It  cannot  be  doubted  that  the  weakening  of  the  organism, 
or  the  lowering  of  its  power  to  resist  injuries  from  without, 
is  an  essential  predisposing  cause  of  sickness  from  relapsing 
fever  as  well  as  from  typhus.  In  this  sense  we  have  to 
read  the  experiences  of  Ireland,  of  India,  and  other  coun- 
tries, and  it  has  been  pointed  out  also  by  Wyss  and  Bock  for 
the  1868  epidemic  in  Breslau. 

"The  outbreak  and  spread  of  the  epidemic  coincided,"  they  say,^ 
'*  with  the  time  when  the  means  of  subsistence  had  reached  their 
highest  price  and  their  lowest  consumption ;  or,  to  speak  more  cor- 
rectly, the  disease  breaks  out  and  spreads  among  a  population  reduced 
and  weakened  by  deficient  nouiishment,  and  less  able  than  in  '  good 
times '  to  resist  external  influences,  particularly  contagion.  We  can- 
not venture  to  conclude  that  the  relapsing  fever  was  the  direct  result 
of  want,  that  the  want  of  food  engendered  the  morbid  contagion,  or  that, 
in  consequence  of  want,  a  febrile  condition  was  produced  in  many  persons, 
out  of  which  relapsing  fever  developed.  We  lay  stress  on  the  fact  that 
the  scarcity  in  the  particular  quarters  of  the  town  reached  by  no 
means  so  high  a  point  that  men  sickened  solely  in  consequence  of 
hunger." 

This  etiological  factor,  then,  certainly  plays  no  specific 
part  in  the  genesis  of  relapsing  fever.  Rather,  the  proper 
soil  is  formed  for  the  development  and  spread  of  the  disease  by 
all  those  defects  in  the  conditions  of  residence  and  livelihood, 
which  give  occasion  to  the  development  and  accumulation  of 
putrid  decomposition-products,  and,  above  all,  by  crowding 
into  filthy  and  ill- ventilated  rooms  which,  as  wo  have  seen,  are 
the  specific  breeding-places  of  the  typhus  poison  also.  It  is 
this  that  explains  the  association  of  relaj^sing  fever,  as  well 
as  tyi)huSy  almost  exclusively  with  the  proletariat.  In  the 
epidcmiographical  accounts  before  us,  from  Europe  and  the 
United  States,  there  is  almost  complete  agreement  that  the 
disease  has  attained  its  epidemic  diffusion  only  among  those 
sections  of  the  community  that  are  particularly  ill-situated 
in  matters  hygienic,  in  the  over-populated  and  filthy  quarters 
or  houses ;  that  in  the  large  town*  ^*  ^    ^aiid^  Scotland^  and 
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Germany  (for  instance^  Berlin)^  the  lod^n^-honses  and 
taverns  of  the  lowest  grade  have  been  the  headquarters  of 
the  disease  and  very  often  the  points  of  departure  of  an  epi- 
demic ;  that^  where  sporadic  cases  have  occurred^  as  in  many 
parts  of  Germany  (Greifswald^  Swinemunde^  Danzi^^  Magde- 
burg^ Leipzig^  Dresden^  Branswick^  and  Giessen)^  it  has  been 
chiefly  if  not  exclusively  travelling  artizans  and  vagabonds 
who  have  made  up  the  list  of  the  sick ;  that  among  the  classes 
of  the  populace  in  more  comfortable  circumstances^  cases  of 
sickness  from  relapsing  fever  havQ  been  extremely  rare, 
and  in  many  epidemics  have  not  been  observed  at  all  ;  thai 
relapsing  fever^  therefore^  as  Engel  says  of  it  in  the  Buko- 
wina,  is  peculiarly  a  ''  morbus  pauperum.**  All  experience 
as  to  the  occurrence  and  diffusion  of  the  disease  on  African 
and  Asiatic  soil  has  led  to  the  same  conclusion. 

In  Egypt,  Grieeingeri  has  seen  the  disease  only  among  the  lowest 
orders,  among  soldiers,  labourers,  and  the  like ;  among  the  classes  in 
better  circumstances,  and  particularly  among  the  Europeans  living 
in  the  country,  no  case  of  bilious  typhoid  came  under  bis  notice. 
In  Reunion,  according  to  the  confirmatory  accounts  of  Silliau'  and 
Ooustan,'  it  was  only  the  negroes,  coolies,  and  natives  living  in  crowded 
and  filthy  huts  that  suffered ;  the  whites,  living  in  comfortable  circum- 
stances, were  quite  exempt.  In  India,  also,  the  sickness  has  confined 
itself  to  the  proletariat ;  the  prisons  have  been  its  head-quarters,  whence 
it  has  spread  subsequently  to  the  population  at  large.  The  same  fact 
—outbreak  of  the  disease  as  a  prison  fever — has  been  observed  also  at 
other  places,  as  at  Tamopol  *  in  1865,  at  Constantine  '  in  1867,  and  at 
Hong  Kong*  in  1865;  so  that,  in  this  respect  also,  there  is  a  striking 
analogy,  in  the  morbid  development,  between  typhus  and  relapsing 
fever  (including  bilious  typhoid). 


§  149.  Question  of  its  Spontaneous  Origin  ok  op  its 

Parasitic  Nature. 

Just  as  recent  experience  has  shown  that  Murchison's 
view  of  the  direct  production  of  relapsing  fever  in  the 
individual  by  want  of  food,  is  untenable,  so  there  is  equally 
little  reason  to  seek  for  the  proper  source  of  the  morbid 
poison  in  the  unhygienic  conditions  of  which  we  have  been 

»  L.C.,  p.  56.  •  L.  c,  p.  18.  .  •  L.  c,  p.  ai. 

*  Leibl'mgcr,  1.  c  *  Amould.  •  Murray. 


BELAPSING  FEYEB  AND   BILTOUS   TYPHOID.  613 

speakings  or  to  see  in  them  more  than  a  pecaliarly  favorable 
soil  for  the  poison  to  grow  in.  Social  misery^  and  its  con- 
sequences^ have  always  existed^  and  at  all  parts  of  the 
world ;  bat  the  area  of  distribution  of  relapsing  fever  and 
bilious  typhoid^  although  it  may  be  more  extensive  than  we 
have  hitherto  known  it^  is  still  a  very  limited  one.  But  the 
question  of  the  (so-called)  spontaneous  origin  of  the  disease^ 
or  of  its  virus^  out  of  any  or  all  of  the  injurious  influences 
before  mentioned,  can  hardly  be  discussed  seriously  at  the 
present  day.  Not  only  has  the  constant  occurrence  of  an 
organism  of  the  lowest  grade  of  development — ^the  spirillum 
or  spirochsBta — ^been  made  out  in  the  blood  of  patients  with 
relapsing  fever  or  bilious  typhoid,  but  also  the  specific 
relation  of  it,  as  the  proper  cause  of  the  disease,  has  been 
established  with  at  least  a  high  degree  of  probability.  We 
have  thus  obtained,  not  only  an  exact  proof  of  the  specificity 
and  the  parasitic  chara^iter  of  this  disease  and  of  the  identity  of 
relapsing  fever  and  bilums  typhoid,  but,  more  generally,  we 
have  found  a  basis,  in  a  measure  secure,  for  the  theory  of 
the  parasitic  nature  of  the  so-called  infective  diseases. 

Obermeier,  as  is  well  known,  has  the  merit  of  having  first  made  out 
the  spirillum  in  the  blood  of  relapsing-feyer  patients,  and  of  haying 
correctly  estimated  its  relation  to  ihe  morbid  process.  His  pioneering 
work^  was  followed  by  other  researches  on  the  parasite,  confirming  and 
extending  it,  on  the  part  of  Engel,'  Weigert,*  Birch-Hirschfeld,^ 
Heidenreich,'  Moechutkowsky,'  Garter,'  Albrecht,"  and  Koch.*  Mob- 
fhntkowsky  was  the  first  to  attempt  to  produce  infection  by  inoculating 
the  blood  of  relapsing-feyer  patients  on  healthy  men,  and  he  proved 
not  only  the  communicability  of  the  disease,  but  also  the  specific  patho- 
genetic significance  of  the  parasite.    Inoculations  on  lower  animals 

1  'CentralbL  f&r  die  med.  Wi«k,'  1873,  No.  10;  and  *  Berl.  klin.  Woch./  1873, 
N08.  ss»  38. 

*  lb.,  1873,  No.  35. 

'  lb.,  1873,  No.  49,  1874,  No.  5 ;  '  Deutsche  med.  Woch.,'  1876,  Nos.  40— 4s. 

*  *  Arch,  fdr  klin.  Med.,'  1874,  xiii,  p.  346. 

'  '  Petenb.  med.  Woch.,'  1876,  No.  i ;  '  KliniBche  nnd  mikroskop.  Untenooh* 
nngen  uber  die  Pftrasiten  des  RuckfalltyphoB,'  Berlin,  1877. 

*  '  Centralbl.  fur  die  med.  WiisenBch.,'  1876,  No.  11 ;  '  Fetersb.  med.  Woch^' 
1878,  No.  37 ;  'Arch,  fiir  klin.  Med.,'  1879,  xxiv,  p.  80. 

'  *Brit.  Med.  Joum.,'  1877,  Nov.,  p.  700;  and '  Med.-Chir.  Transact.,'  1878, 
Ixi,  p.  373. 

^  *  Peterab.  med.  Wochenschr.,'  1878,  No.  so. 
According  to  Cohn, '  Deutsche  med.  Wochenschr./  1879,  Nos.  16,  27,  30. 
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(dogs,  rabbits,  and  the  like)  failed  with  him,  as  witK  Garter ;  bat  the 
latter,  as  well  as  Koch,  ezx>erimented  successfully  on  apes,  in  sofiur  that 
the  infected  aniTnala  were  attacked  with  intense  fever  a  few  days  after 
the  inoculation  had  been  made,  and  spirilla  were  found  in  quantities  in 
the  blood.  Finally,  there  is  an  especial  interest  in  the  £act  made  out 
by  Moschutkowsky,  that  the  parasite  of  relapsing  fever  occors  likewise 
in  the  blood  of  individuals  suffering  from  bilious  typhoid,  and  that 
experiments  to  infect  healthy  men  with  the  blood  of  patients  snfTering 
from  that  form  of  the  sickness,  have  resulted  in  an  attack  of  relapsing 
fever ;  so  that  the  identity  of  the  two  diseases,  already  maintained  by 
Griesinger  and  the  Russian  physicians  in  respect  of  the  anatomy  and 
pathology,  may  be  inferred  with  a  high  degree  of  certainty. 


§   150.   A  COMHUNICABLS  DISEASE. 

As  to  the  native  habitat  of  relapsing  fever,  involving  the 
question   whether  it  is  as  wide  as  the  distribution-area  of 
the  disease  itself^   or  whether  the  disease  is  indigenous  at 
certain  points  of  the  globe  only,  occurring  at  others  merely 
in  consequence  of  an  importation  of  the  morbid  poison,   and 
the  question  where  these  indigenous  foci  are  to  bo  sought 
for— on  all  these  questions  we  are  unable  for  the  present  to 
arrive  at  more  than  an  incomplete  judgment,  and  this  is  owing 
more  especially  to  the  fact  that  so  little  is  known  of  the  history 
of  relapsing  fever  in  past  centuries.     Tliere  can  be  no  doubt 
that  the  disease  is  endemic  in  Ireland ;  but  the  opinions  of 
practitioners  in  Britain  are  divided  as  to  whether  that  applies 
also  to  England,  and   more  especially  to  Scotland.      Other 
native  foci   may  be  conjectured,  with  some  probability,  to 
exist  in  Bussia  (whence  the  disease  has  penetrated   to  Ger- 
many  and   Austria),  and  in  Egypt  and  India ;  but  we   are 
unable  to  decide  for  the  present  whether  there  may  not   be 
some  central  focus,  in  Asiatic  territory,  between  Russia   and 
India. 

There  exists  no  doubt  whatever  in  the  experience  of  all 
observers,  and  according  to  the  experimental  inoculations, 
that  relapsing  fever  (or  bilious  typhoid)  is  contagious,  or,  in 
other  words,  that  the  disease  is  communicable  by  a  morbid 
poison  reproduced  in  the  sick  person  and  eliminated  by  him  in 
a  condition  of  potency.  The  most  obvious  proof  of  its  con- 
veyance from  place  to  place  and  from  individual  to  individual 
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has  been  famished  by  the  breaking  oat  of  the  disease  at 
isolated  spots  on  the  arrival  there  of  the  sick/  as  well  as  by 
the  spreading  of  the  disease  to  the  attendants  and  other 
persons  in  hospitals.*  In  favour  of  this,  also,  is  a  series  of 
observations  to  the  efiEect  that  not  merely  the  patient  himself, 
or  the  atmosphere  surrounding  him  forming  the  medium  of  the 
poison,  but  even  healthy  persons  living  in  the  vicinity  of 
relapsing-fever  patients,  or  the  articles  which  the  patients 
may  have  used,  may  become  carriers  of  the  morbid  poison. 

'*  From  the  number  of  laundry-women  that  have  been  attacked/'  says 
Cormack  of  the  epidemic  of  1842  in  Edinburgh,'  "it  appears  that  the 
clothes  of  our  fever  patients  are  especial  repositories  and  communicators 
of  the  morbid  poison.*'  Donbowitzky  also,  for  St.  Petersburg,  mentions 
the  conveyance  of  the  disease  by  infected  articles  of  clothing.  Messrs. 
Wyss  and  Bock  adduce,  from  the  Breslau  epidemic  of  1868,  a  series  of 
observations  *  which  seem  to  prove  the  protracted  clinging  of  the  morbid 
poison  to  rooms  that  had  been  occupied  by  the  sick,  as  well  as  the 
conveyance  of  the  disease  by  healthy  persons  and  by  effects  (here  also 
especially  in  washerwomen).  Further,  there  are  two  really  classical 
examples  given  by  Parry*  from  the  epidemic  of  1869  in  Philadelphia,  of 
infection  by  articles  of  clothing  which  had  been  worn  by  relapsing-fever 
patients  during  their  illness.  Clark  relates  that  the  first  case  of  relaps- 
ing fever  in  New  York  in  1870  occurred  in  a  house  which  was  the  seat 
of  a  brisk  old-clothes  trade  between  that  city  and  London,  the  conjecture 
naturally  arising  that  the  morbid  poison  had  been  imported  vdth  these 
articles  from  London,  where  the  disease  was  then  epidemic. 


§  151.  No  Prbfbrence  for  Race  or  Nationality. 

Finally,  it  should  be  mentioned  that  circumstances  of  race 
and  nationality,  have  been  entirely  without  influence  on  the 

1  There  is  an  interesting  example  of  this  in  the  epidemic  outbreak  of  rcUipsing 
fovcr  in  R6anion,  on  the  arrival  of  an  English  vessel  from  Bombay  with  cooUes, 
who  bad  contracted  the  disease  in  that  city.  The  fever  was  afterwards  carried 
from  the  shore  to  two  vessels  at  anchor  in  the  port  of  St.  Denis  (Normand, 
'  Hygiene  et  pathologic  de  deux  con  vols  dc  condamnes  aox  travaux  forces  trans- 
portes  de  France  en  NouveUe  Caledonic,'  Paris,  1869). 

'  There  are  observations  of  this  kind  from  hospitals  in  St.  Petersburg  (Herr- 
mann and  Kuttner),  Breslau  (Wyss  and  Bock),  Edinburgh  (Craigie),  Danzig 
(Knipping),  New  York  (Harris),  l^vtna  (Sutherland),  Chittagong  (Lyons),  the 
Punjaub  (Murray),  and  B^anion  (Silliau,  Az^ma). 

*  L.  c,  p.  117.  *  li.  c,  p.  51  ff.  '  L.  c,  p.  341. 
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diffasion  of  the  disease^  wherever  it  has  appeared  as  an 
epidemic.  As  the  experiences  of  Europe  teach  as^  the 
exemption  which  the  European  residents  have  enjoyed  in 
Egypt^  India^  Hong  Kong^  B^union^  and  other  extra- 
European  countries  is  not  referable  to  peculiarities  of  race, 
but  solely  to  the  favorable  circumstances  in  which  they  live 
as  compared  with  the  negroes  and  poor  natives  of  those 
regions. 


CHAPTER  Xni. 

TYPHOID  FEVER. 
(Typhus  abdohinalis,  ob  Ileo-ttphus.) 

§  152.  Confused  Identity  in  Earlier  Writings. 

The  doctrine  of  the  so-called  ''  abdominal  typhus  "  counts 
among  the  acquisitions  which  medicine  owes  chiefly  to  the 
methodical  investigation  of  morbid  anatomy.  Its  precise 
establishment  is  a  product  of  modem  times ;  it  saw  the 
light  after  severe  labour,  as  we  may  learn  from  the  keen 
controversies  over  the  term  "typhus'*  among  French,  English, 
and  German  physicians,  in  the  fourth  and  fifth  decades  of 
this  century.  Historical  inquiry,  accordingly,  into  the  rela- 
tions of  typhoid  in  time  and  place  can  only  cover  a  some- 
what short  period  with  any  exactness,  a  period  counted  by  tens 
of  years.  Bat  in  the  history  of  pestilence  in  past  centuries 
there  are  still  a  good  many  indications,  more  or  less  am- 
biguous, of  the  general  diffusion  of  the  disease  in  former  times 
as  well  j  and  these,  taken  along  with  the  experiences  of  the 
present,  justify  the  conclusion  that  typhoid  takes  a  leading 
place  amt)ng  those  acute  infections  which  bear  the  pro- 
nounced character  of  ubiquitous  diseases. 

In  the  medical  writings  of  antiquity  and  the  middle  ages 
we  seek  in  vain  for  descriptions  or  even  moderately  trust- 
worthy indications  of  the  group  of  symptoms  peculiar  to 
typhoid.  It  stands  to  reason  that  we  may  not  conclude  there- 
from that  the  disease  occurred  rarely  in  those  times,  or  not  at 
all  '^  on  the  contrary,  there  are,  in  several  writings  of  the  six- 
teenth and  seventeenth  centuries  on  the  ''  f ebres  pestilentes  " 

^  See  the  thorough  handling  of  the  history  of  typhus  abdominalis  down  to  the 
beginning  of  the  nineteenth  century,  in  Hftser's  '  Lehrbnch  der  Geschichte  der 
Hedicin/  3rd  ed.*  toL  iii,  p.  575  0^  ««£• 
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then  observed^  accoants  of  certain  forms  of  sickneea  which 
can  hardly  be  interpreted  otherwise  than  as  referringf  to 
typhoid ;  and  still  more  frequently  and  more  plainly  do  wft 
encounter  the  lineaments  of  this  disease  in  the  epidemic- 
graphical  and  clinical  literature  of  the  eighteenth  century, 
in  which  there  are  not  wanting  even  some  anatomical  notes 
relating  undoubtedly  to  typhoid. 

Not  to  mention  the  somewhat  ambiguous  statements  of 
Spigelius,  Panarolus,  and  other  observers  of  the  sixteenth 
and  seventeenth  centuries,  in  which  Murchison^  thinks  that 
he  can  detect  the  description  of  typhoid,  the  first  tolerably 
definite  indications  of  the  disease  that  we  meet  with  occur 
in  tho  description  given  by  Willis  of  '^  febris  putrida 
maligna ''  in  his  treatise  on  fevers  ;*  further,  in  Sydenham's 
sketch  of  the  "  peculiar  '^  kind  of  malignant  fever  observed 
by  him  in  London  in  1661-64;^  again,  in  the  account  by 
Baglivi*  of  the  form  of  fever  which  he  described  under  the 
name  of  "febres  malignse  et  mesenterica) ;"  in  Lancisi's* 
account  of  the  condition  found  on  dissection  in  tho  *^  f ebres 
pemiciosaa"  that  were  prevalent  in  Rome,  1695;  and  in 
Hoffmann's^  notes  of  his  epidemiological  observations  on 
'^fobres  epidemica),  exanthematica)  catarrhales,  sivo  pete- 
chizantes''  at  Halle  in  1698 — 1728. 

Among  tho  writings  of  the  eighteenth  century,  especial 
mention  has  to  bo  made  of  Strother's^  account  of  ^'  slow"  or 
"lent  fevers''  which  were  prevalent  in  London  in  1727-29, 
their  proper  (anatomical)  cause,  according  to  him,  being 
inflammation  and  ulceration  of  tho  intestine ;  further,  of 
Gilchrist's^  description  of  the  "  nervous  fever  ^'  which 
he    saw   at    Dumfries    in    1 735 ;    the   work    by   Chirac*   on 

'The  Continued  Fevers  of  Great  Britain/  Lond.,  1862. 
^  'Lib. de  febribus/  cap.  x,  xiv,  0pp.  Amstclod.,  1682,  pp.  82,  no. 
'  *  Observ.  med./  1,  cap.  4.     Greenhiirs  ed.  (Syd.  Soc),  p.  39. 
Prax.  med.,*  lib.  i,  0pp.  Antwerp,  1715,  p.  51. 
*Dc  noxiis  paludum  offluviis,'  lib.  ii,  epid.  i,  cap.  vi.  Colon.  Alloborg',   1718, 
p.  I  Co. 

•  *  Medicina  rationalis  system./  torn,  iv,  sect,  i,  cap.  10,  0pp.  Gcnev.,    1 748,  ii, 

P-  75- 

7  *  Pract.  Observ.  on  the  Epidemical  Fever/  Lond.,  1729,  pp.  15,  164. 

^  *Med.  Essays  and  Observ.,  published  by  a  Society  in  Edinburgh/  d^^mm^ 
transl.,  iv,  p.  453,  v,  p.  654. 

•  'Traits  dcs  fidvr.  malignes,'  Paris,  1742,  p.  50. 
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malignant  fevers,  in  which  he  calls  attention  to  the  morbid 
changes  appearing  in  the  intestinal  mucous  membi*ano  in  the 
course  of  them ;  and  the  masterly  account  of  ^'  slow  nervous 
fever"  by  Huxham.^  To  this  period,  also,  belongs  the 
dscription  by  Morgagni*  of  the  post-mortem  condition  in 
cases  of  bloody  intestinal  discharges,  most  of  which  were 
dysentery,  while  some  of  them  were  clearly  typhoid.  In 
German  medical  literature  the  first  undoubted  description  of 
typhoid  occurs  in  the  small  work  of  Riedel^  on  ^'  intestinal 
fever,"  following  which  we  have  the  classical  work  of 
Rciderer  and  Wagler*  on  the  epidemic  of  ''mucous  fever" 
at  Gottingen  in  1760,^  and  the  work  of  Riepenhausen  treat- 
ing of  the  same  epidemic.  Further  information  on  the 
occurrence  of  typhoid,  along  with  typhus  and  dysentery,  in 
Italy,  may  be  found  in  the  accounts  by  Sarcone,*  Pepe,^ 
Fasano,®  and  others  on  the  severe  famine-fever  which  was 
prevalent  in  Naples  in  1 764.®  The  disease  appears  to  have 
played  no  inconsiderable  part,  also,  according  to  indications 
by  Mayer,^^  Wienholt,^^  and  others,  in  the  famine-fevers  of 
Germany  in  1770-72.  The  same  is  true  of  the  mucous 
fevers,  bilious  fevers,  and  putrid  fevers  in  Germany,  of 
which  there  are  many  epidemiographical  accounts^*  dating 

*  0pp.  Lips.,  1784,  i,  p.  163,  ii,  p.  78. 

3  ( De  sedibus  et  cansis  morbor./  lib.  iii,  Epist.  xxxi,  Venet,  1761,  ii,  p.  35. 

^  '  Progr.  do  fcbr.  intestinal./  Erf ord.,  j  748.  Reprinted  in  Baldingor,  *  Sylloge/ 
i,  p.  42. 

^  '  De  morbo  mucoso  libor  singularis/  Gott.,  1783. 

^  '  Morb.  cpidom.  .  .  .  1757-62  Qottingo)  et  circa  earn  grossati./  HaL,  1766. 

^  '  Istoria  ragionata  del  mali  osservaii  in  Napoli  nell'  intero  corso  dell'  anno 
1764,*  Napoli,  1765. 

*  'II  medico  di  letto/  Napoli,  1766. 

^  *  Delia  febre  epidemica  sofferta  in  Napoli  I'anno  1764/  libri  iii,  Nap.,  1765. 

^  A  detailed  account  of  tbis  destmctiyo  pestilence  has  lately  been  published  by 
De  Renzi  ('Napoli  nell'  anno  1764,  ossia  documenti  della  carestia  e  della  epidemia 
che  desolarono  Napoli  nel  1764,'  Napoli,  1868).  See  also  Corradi,  '  Annali  delle 
epid.  occorse  in  Italia,'  iv,  p.  305,  aeq, 

^  '  Abriss  der  Epidemic  zu  Jena,'  Jena,  1772. 

^^  'Diss,  de  inflammationibus  viscerum  hypochondriac,  occultis  in  febribus 
biliosis  putridis,'  Getting.,  1772. 

^*  See  Finke  on  the  epidemic  of  1776  in  the  County  of  Tecklcnburg  ('Do 
morbis  biliosis  anomalis,'  Monaster.,'  1780,  p.  21);  Cless,  on  the  Stuttgart  epi- 
tlemicsof  1783  and  1792  ('Geschichte  der  Schleim-fieber-Epidemicen  Stuttgarts,' 
Stuttgart,  1837,  P*  ^»  <^^^  ^^0  college  essays  of  Consbruch  and  Kraus,  and  of 
Jaoobi);  and  Eckner,  on  an  epidemic  in  1789  in  the  neighbourhood  of  Radol- 
itadt  ('Beitoig  sur  Gcieh.  epid.  Qallenfieber,'  Leipzig,  1790). 
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from  the  last  twenty  years  of  the  eighteenth  century  ;  and  it 
is  especially  true  of  the  "  war  fevers ''  which  were  proTaleni 
in  Germany  and  France  at  the  end  of  the  last  century  and 
beginning  of  the  present.^ 

From  Great  Britain  there  are  not  less  numerous  notioeB 
of  typhoid  in  those  years ;  for  example,  by  Sutton  *  on  m 
epidemic  at  Deal  in  1 806,  by  Bateman'  on  the  prevalence  of 
the  disease  in  London,  by  Mnir^  on  an  epidemic  in  a  sabarb 
of  Paisley  in  181 1,  and  by  Edmonstone^  on  the  disease  in 
Newcastle  in  181 7. 

All  these  and  ,many  other  notices  of  that  period  bad 
so  far  advanced  knowledge  as  to  famish  incontrovertible 
proofs  of  the  intimate  connexion  between  certain  forms  ci 
febrile  sickness  and  severe  affection  of  the  intestinal  mucoos 
membrane.  But  it  was  not  until  an  impulse  ivas  given  to 
pathology  by  the  morbid  anatomy  of  the  Paris  school,  that  a 
clear  recognition  of  the  peculiarity  of  the  form  of  fever  was 
arrived  at.  Frost'  had  already  declared  an  intestinal  affec- 
tion to  bo  a  constant  symptom  of  "  fi^vres  ataxiques  ;"  bnt 
his  notion  of  *'  fievres  ataxiques  '*  was  a  very  vague  one, 
and  in  the  clinical  histories^  as  well  as  in  the  post-mortem 
records,  which  he  has  collected  under  that  title,  there  is  a 
good  deal  of  heterogeneous  matter  thrown  together.  Petit 
and  Serres  were  the  first  to  recognise  accurately  the  charac- 

^  Canz,  on  the  epidemic  of  1 793  in  Homborg,  Black  Forest  ('  Beschreibiiiig 
cincr  Scbleim*,  Faul-,  nnd  Nervcnfieber-Epidcmie,'  Tubingen,  '795  ;  Eiafeld,  oa 
the  epidemic  of  1 799  at  Leipzig  ('  Mcletemata  ad  historiam  tjphl  acuU  Lipnc 
J  799  grassati/  Lips.,  1800,  180 1);  lleinhard,  on  the  Wittemberg*  epidemic  of 
1807-8  ('  Diss,  de  febre  nervosa/  Viteberg.,  1809) ;  Wittmann,  on  the  epidemic  of 
1806  and  following  years  in  and  around  Mainz  ('  Die  ucuesten  am  Rhein  herr- 
schenden  Volkskrankheiten/  Mainz,  181 1,  p.  37);  Weber,  on  the  epidemic  of 
1814  in  Kiel  and  vicinity  ('  Bemerk.  iiber  die  in  Kiel  •  .  .  1814  YorheiTscheiideB 
Kninkheitcn,'  Kiel,  1814) ;  Ueusinger,  on  the  sickness  among  the  Genn*D  troops 
quartered  in  181 7  at  Thionville,  Metz,  and  other  places  in  Lorraine  ('Bast's 
Magaz.  fur  Hlkd.,'  1819,  v,  p.  201). 

*  '  Account  of  a  Remittent  Fever  among  the  Troops  in  this  Climate»*  Cmnter- 
bnry,  1806. 

'  '  Account  of  the  Contagious  Fever  of  this  Country,'  Lond.,  i8i8»  p.  145. 
4  *  Edin.  Med.  and  Surg.  Journ.,'  1812,  April,  p.  134. 

*  lb.,  1818,  Jan.,  p.  174. 

0  <  M^deciue  ^clair6e  par  I'observation  et  Ton ver lure  dcs  corps,'  Parian  1804,  it 
p.  Ivi :  "  I  have  opened  more  than  two  hundred  bodies  of  persons  who  hatwrn  dki 
in  the  coarse  of  ataxic  fevers,  and  I  have  always  observed  inflamniatfaNi  «C 
membrane  (the  intestinal  mucous  membrane)." 
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teristics  of  typhoid  and  to  state  precisely  the  symptomato- 
logical  and  anatomical  peculiarities  of  the  disease.  Their 
treatise,^  in  which  they  record  the  results  of  their  observa- 
tions gathered  from  numerous  patients  in  the  Hdtel  Dieu^ 
was  followed  by  the  works  of  Cloquet,  Andral^  Bretonneau,^ 
and  lastly  the  classical  memoir  of  Louis,^  who  introduced 
the  designation  of  ''  fievre  typhoide ''  which  has  been  in 
general  use  in  France  since  that  time  and  was  subsequently 
adopted  in  England. 

Meanwhile^  Pommer^  had  been  attempting  by  his  small 
work  on  '  Sporadic  Typhus^'  to  attract  the  attention  of 
German  physicians  to  the  disease  in  question^  and  particularly 
to  determine  its  anatomical  characters  from  his  own  obser- 
vations. His  book,  however,  like  those  that  followed  it  on 
the  same  subject,  by  Heusinger,  Lesser,  and  others,  did  not 
receive  so  much  notice  as  it  deserved ;  and  it  was  not  until 
the  advent  of  Schonlein,  who  introduced  the  name  of  '^  abdo- 
minal or  ganglionic  typhus,''  and  until  the  writings  of  the 
Vienna  school,  that  correct  opinions  upon  typhoid  became 
somewhat  general  in  Germany ;  so  that  finally  an  under- 
standing was  arrived  at  on  the  specific  differences  between 
this  disease  and  exanthematic  typhus — a  disease  which  had 
almost  passed  out  of  memory  there,  as  it  had  done  also  in 
France  since  the  Napoleonic  wars.  The  delay  in  clearing  up 
the  confusion  about  typhoid  was  longest  in  Great  Britain  ; 
in  that  country  also,  between  1820  and  1850,  there  was  no 
lack  of  observations  on  the  disease  or  of  descriptions  of  it,  but 
only  a  few  observers  had  correctly  recognised  its  peculiarity  ; 
it  was  for  the  most  part  included  with  typhus  under  the 
comprehensive  notion  of  ''  continued  fever,*'  and  Jenner,  in 
his  classical  work,*^  was  the  first  to  resolve  this  notion  into- 

*  'Traits  de  la  fi^yre  ent^ro-m^sent^riqne/  Paris,  1824. 

*  Tbe  first  accoant  of  the  disease  which  he  observed  at  Toars  in  1826,  and 
named  " dothi^nenterite,"  was  given  by  Troussoan  in  the  'Arch.  g^n.  de  m^./ 
1836,  X,  pp.  67, 169. 

s  '  Becherches  anatomiqnei  pathol.  et  th^rap.  tar  la  maladie  connne  sous  Ics 
noms  de  gastroent^te,  fievre  pntride,  &c/  Paris,  1839. 

*  'Beitr&ge  zur  n&heren  Kcnntniss  des  sporadischen  Typhus/  Tubingen^ 
1831. 

*  The  papen  appeared  first  in  the  '  Medical  Times/  1849-51 ;  afterwards  in  ft 
Kreneh  timnilfttioii  by  Yerhaeghe  ('  De  la  non-identit6  da  typhus  ct  de  la  fievre 

iMmJ  Anqfidkl^  185a,  1854). 
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putrid    fovors   of    forinor    tiiijos: — the*    di-scaj-o    in     <iuc.'5tioii. 
ty plioiil    fever,    lies   eoiieealed ;   and    this   conjecture,    as  we 
slifill  f-ee,  finds  support  in  the  history  of  typhoid  in  India. 

'  «  Pra^rtT  VierUilj.  fur  ilio  jiract.  Illkdc/  1852,  ii,  p.  37,  and  in  the  ist  editKH 
of  this  work,  vol.  i,  p.  158. 


TYPHOID   PEVEE.  628 


§  153.  Present  GEoaRAPmcAL  Distribution. 

On  the  soil  of  Europe  typhoid  takes  one  of  the  foremost 
places  among  the  acute  infective  diseases,  in  respect  of  the 
frequency  of  its  occurrence  and  the  range  of  its  diffusion.  In 
Iceland  the  disease,  known  by  the  name  of  '^  Landfarsot " 
(sickness  of  the  country),  is  met  with  almost  every  year,  and 
not  unfroquently  in  epidemic  form  and  of  a  malignant  type.^ 
It  has  the  same  character  in  the  Faroe?  and  Shetland  Isles  ;^ 
and  the  authorities  give  the  same  accounts  of  its  endemic 
and  epidemic  prevalence  in  Norway,'*'  DenmarTc,^  Sweden^ 
Finland^  and  Russia.^ 

^  Sec  Manicus,  *  Bibl.  for  Lacger,*  1828,  i,  p.  207;  Thontensen,  ib.,  1838,  i, 
p.  2 03 ;  Schlcisner,  '  Island  nnders^^gt  fra  et  laegeyidenkabclig^  synspuukt/ 
Kjobciih.,  1849,  p.  46;  Ujaltelin,  *  Edin.  Med.  Journ.,'  1872,  Feb.,  p.  710;  Pin- 
sen,  '  Jagttagelser  angaaendo  sygdomsrorholdene  in  Island/  Kjdbenh.,  1874,  p.  15. 

2  Pannm, '  Bibl.  for  Lacger/  1847,  Jan.,  p.  313.  See  also  the  accoanta  of  its 
epidemic  outbreaks  in  '  Snndhedskollcgii  Aarsbcretninger/  1853,  p.  29,  1857* 
p.  294,  1858,  p.  421. 

'  Sexby,  in  *  Dobell's  Reports/  1870,  ii,  p.  522. 

*  Kjerulf,  *  Verhandl.  der  Wiirzb.  pby8.-med.  Gesellscb./  1852,  iii,  p.  37  ;  Eger, 
*  Norsk  Magaz./  1870,  p.  406 ;  Broch,  *  Le  Royaame  de  Nonrftge,  &c./  Christiania, 
1876,  p.  55  ;  Larsen,  'Omforekorast  af  tyfoid  feber  i  Norge  indtil  1876/  Chris- 
tiania, 1879  (Supplement  to  the  'Norsk  Magaz.  for  Laegevidensk,  1879),  according 
t^  stAtistical  reports  for  the  years  1857-75.  See  also  the  epidemiological  accoant 
by  Sandberg,  'Norsk  Magaz.  for  Laegeyidensk/  viii,  p.  257  (for  the  year  1837 
in  Frideriksvaem) ;  of  Corradi,  ib.,  vii,  p.  227,  i860,  p.  14,  1861,  p.  501,  1862, 
p.  714,  1864,  p.  902  (epidemics  in  Christiania);  of  Homann  and  Hartwig,  ib., 
1865,  p.  433,  and  Daae,  ib.,  1868,  p.  13  (epidemic  of  1864  at  Krageroe);  of 
Collet,  ib.,  1868,  p.  609  (epidemics  from  1864  to  1867  in  the  district  of  Nordland); 
and  of  Hoist,  ib.,  1869,  p.  13  (epidemic  of  1866-68  at  Drammen). 

^  See  the  official  reports  published  annually  in  the  '  Sundhedskollegii  Aarsberet- 
nioger,*  from  1846  onwards. 

^  Hubs,  'Om  Sverges  endem.  sjukdomar/  Stockh.,  1852,  passim^  and  his 
'  Statistique  et  traitemcnt  du  typhus  et  de  la  fi^vre  typhoide,'  Paris,  1855  ;  Berg., 
'  Bidrag  til  Sverigcs  med.  topogr.  och  statistik/  Stockh.,  1853,  pp.  23,  201.  Sec 
also  the  epidemiographical  accounts  in  '  Svenska  Lak.  Sallsk.  Handl./  and  the 
excellent  sanitary  reports  ('  Sundhets-KoUegii  BerHttelse ')  which  have  appeared 
annually  since  1852. 

7  Ilmoni,  Kingbom,  and  others  in  '  Finska  Lak.  Sallsk.  Handl.,'  i,  et  seg, 

^  From  all  parts  of  this  vast  aggregate  of  countries  there  are  accounts  of 
"  typhus  epidemics,"  or  of  the  endemic  occurrence  of  "  typhus  /*  but  in  many  of 
them  it  is  doubtful  whether  typhus  exanthematicus  or  typhoid  is  meant. 
Belating  certainly  to  the  latter,  there  are  many  accounts :  from  the  Baltic  Pro- 
Tinees  (Sahmen, '  Petertb.  med.  AbhandL/  iv,  p.  38 ;  Gramkan,  <  Hamb.  Zeitschr. 
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Broch  estimates  that  an  arerage  of  three  per  thousand  of  tlie  inliabi- 
tants  of  Norway  suffer  annually  from  typhoid ;  Eger  and  Iiarsen  agree 
in  saying  that  the  disease  is  more  frequent  and  more  ^dely  spread  is 
the  western  or  coast  regions  than  in  the  eastern  or  inland,  the  ^mmal 
number  of  cases  per  thousand  of  the  inhabitants  being  5*1  in  Tromsoe; 
3*3  in  Trondjhem,  3*3  in  Bergen,  3*0  in  Ghristiania,  2*7  in  Christiansud, 
and  I  *5  in  Hamar.  In  Denmark,  according  to  official  reports  OTer  fifU«n 
years  (1846-60),  there  hare  been  more  than  one  hundred  larger  or  smaller 
epidemics  of  typhoid  at  yarious  parts  of  the  country.  In  Suvim, 
according  to  official  reports  for  the  period  from  1855  to  1877,  there  hare 
been  some  200,000  cases  of  typhoid,  or  more  than  10,000  annuallj, 
which  have  come  to  the  official  cognisance ;  or,  estimating  the  meia 
population  of  the  country  during  the  nineteen  years  at  4,000,000,  tht 
rate  of  sickness  has  been  nearly  three  per  thousand. 

In  Germany,  the  Netherlands ,  Belgium,  France,  and 
Switzerland,  typhoid,  as  is  well  known,  coants  among  the 
standing  diseases ;  and  it  is  not  less  general  as  an  endemic 
and  epidemic  in  Great  Britain,  particularly  in  England  and 
Ireland,  and  in  the  West  of  Scotland,  other  districts  of  Scot- 
land appearing  to  be  somewhat  exempt.^ 

For  Belgium  Bidder*  estimates  the  annual  deaths  from  typhoid,  on  an 
average  of  the  years  from  1851  to  1870,  at  4*1  percent  of  the  total  mor- 
tality. From  Switzerland  wc  have  numerous  epidemiographical  accounts 
of  typhoid  in  all  the  cantons,  as  well  as  information  as  to  its  endemic 
prevalence  in  several  districts  of  the  Canton  Zurich,*  in  Basel,*  in 
Geneva,'  and  other  places.'  In  France,  according  to  the  statistical 
resumrS  furnished  to  the  Academic  de  M^decine  by  Magne,^  there  were  "57 
epidemics  of  typhoid  in  the  period  from  1 841  to  1863  (excluding  185S). 
The  departments  most  affected  come  in  the  following  order  :  Jura  1 36 
times),  Haut-Saone  (29),  Doubs  and  Moselle  (each  28),  Nord  and  Pas- 
dc-Oalais  (each  26),  Aisne  (23),  C6te-d*0r  (22),  Seine-et-Mame  (21).  and 
Sa6ne-et- Loire  (20).  The  least  affected  departments  were:  Calvados, 
Eure,  Haute-Garonne,  Finist^re,  Landcs,  Loire,  Loiret,  Maine-et-Loire, 

f.  mod.,'  vi,  p.  419),  from  St.  Petersburg  (Thielmann,  'Med.  Jabresbericbt/ 
1840,  p.  3,  1841,  p.  23,  and  '  Med.  Ztg.  Russl..'  1846,  No.  9,  1847,  No.  40),  from 
Tula  (Koch,  ib.,  1857,  p.  9),  from  Podolia  (Passower,  ib.,  1845,  ^o.  9),  from  the 
Caucaaus  (Liebaa, '  Pctersb.  med.  Zeitacbr./  xi),  and  from  Kntaia  (Krebel,  <  Med. 
Ztg.Russl.,'  1858,  p.  76). 

Mnrchison. 

•  Annal.  de  la  Soc.  de  m^d.  de  Gand.,'  1880,  Pevr.,  p.  37. 

Wegelin, '  Der  Typhus  im  Kanton  Zurich,'  Zurich,  1854. 

Socin,  'Typhus,  Regcnmonge  und  Grundwasser  in  Basel/  Basel,  1871. 

Marc  d'Espine, «  Schweizer  Zeitschr.  fOr  Med.,'  1849,  P-  '• 

See  Lombard, '  Climatologie  m^d.,'  iii,  p.  34. 

'Boll,  do  I'Acad.  de  mod.,'  1865-66,  xxxi,  p.  94^ 


TrPHOlD   PEVBE. 


625 


Fuy-de  D6me,  and  Baa-Blim  (each  4  times) ;  Ain,  Arri^ge,  Avignon, 
Crease,  Manche,  Haut-Bhin,  and  Yonne  (each  3  times) ;  Ardennes, 
Bouche8-da-Rh6ne,  Ande,  Cher,  Eure-Loir,  Rh6ne,  Yar,  and  Haute- 
Yienne  (each  twice) ;  and  Indre,  Basses-Pyr^n^es,  and  Yend6e  (each 
once).  The  departments  of  Oantal,  Oorr^ze,  and  Tarn,  had  been  quite 
free  from  typhoid  epidemics  during  those  twenty-three  years.  In  the 
French  army  the  mortality  from  typhoid  in  the  period  fram  1863  to 
1875  reached  a  mean  annual  average  of  3*33  per  thousand  troops.^ 

As  to  the  relative  frequency  of  the  disease  in  the  several  counties 
of  England  we  have  the  following  details  from  the  official  statistics.^ 
Fi*om  1869  to  1877  there  were  registered  in  England  and  Wales  (with  a 
population  of  33,000,000  in  round  numbers,  according  to  the  census  of 
187 1 ),  73,859  deaths  from  typhoid,  the  mean  annual  mortality  from  the 
disease  over  the  whole  country  being,  therefore,  3*7  per  10,000  inhabit- 
ants. The  following  table  shows  the  relative  yearly  mortality  in  the 
several  counties  and  in  the  capitaL 

Table  of  the  Mean  Annual  Mortality  from  Typhoid  in  English 
Counties  and  the  Metropolis,  1869-77. 


County  or  Diitriet. 

Mean  popolation. 

Number  of  deaths 
firom  typhoid. 

In  10.000 
inbabitantg. 

I.  Suffolk    . 

348,000 

710 

3*3 

2.  Sussex    . 

420,000 

871 

3-3 

3.  Buckingham      . 

160,000 

366 

3*5 

4.  Dorset    . 

190,000 

4" 

3-5 

Ti.  Cambridge 

193,000 

451 

3-6 

6.  Shropshire 

367,000 

618 

3-6 

7.  Surrey    .    , 

365.000 

871 

37 

8.  Bedford  . 

152,000 

362 

a'7 

9.  Norfolk  . 

432,000 

1053 

37 

10.  Wiltshire 

345,000 

585 

27 

II.  Essex 

442,000 

1076 

2-8 

12.  Worcester 

336,000 

865 

2-8 

13.  North  Wales 

441,000 

1075 

3-8 

14.  London  . 

3,300,000 

7997 

2'9 

If,.  Berkshire 

330,000 

595 

2*9 

16.  Middlesex 

370,000 

699 

3-9 

17.  Hertford 

300,000 

524 

3'9 

18.  Somerset 

484,000 

1266 

3^ 

19.  Kent 

630,000 

1698 

2f 

3'o 

20.  Oxford    . 

180,000 

425 

30 

3*o 

21.  Gloucester 

488,000 

1298 

22.  Hereford 

110,000 

293 

0 
30 

23.  Lincoln  . 

428,000 

1207 

31 

<  Colin,  'De  la  fAjte  typholde  dans  rarm^c,  Pftrii,  1878,  p.  3. 
*  From  the  Annual  Beportt  of  the  Regifttar-Qenoral;  typhus  and  typhoid  de 
not  appear  m  Mpanto  mmm  ai  mortillty  nnlU  1869. 

40 
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County  or  Diitrict. 


24.  Westmoreland 

25.  Hampshire 
36.  Ghesnire 

27.  Huntingdon 

28.  Cornwall 

29.  Devon     . 

30.  Camberland 

31.  Warwick 

32.  Rutland . 

33.  Northampton 

34.  NoiiiiumDerrand 

35.  Derbyshire 

36.  Monmouth 

37.  Stafford 

38.  Leicester 

39.  York,  E.  Riding 

40.  South  Wales 

41.  Lancashire 

42.  Nottingham 

43.  York,  N.  Riding 

44.  York,  W.  Riding 

45.  Durham 


Mean  popoUtion. 


650,000 
530,000 
534,000 

59»«» 

358,000 

606,000 
220,000 
630,000 
24,000 
250,000 
387,000 
325,000 

220,000 
877,000 
275,000 

306,000 

778,000 

2,850,000 
355>ooo 
235.000 

1,900,000 
742,000 


Number  of  deaths 
/rom  tjrjkhoid. 


180 

'577 

1556 

1 151 

714 
2119 

847 

1390 

1220 

820 
3409 

955 
1179 

3099 
11,3^ 
1704 
1 132 
9250 
4326 


u  10,000 


31 
32 
3*2 
33 
34 
3-6 
3-6 
37 
37 
3*8 
40 

41 
43 
43 
43 
43 
4*3 
44 
53 
53 
5*4 
6-5 


In  the  countries  of  Southern  Europe,  also,  typhoid  takes 
a  leading  place  in  the  statistics  of  sickness.      Thus  in  Holy} 
while  the  deaths  from   typhoid  in  the  army  in    1877  were 
342,  in  a  general  mortality  of  2072  among  an  eflFective  force 
of  193,650  men,  or  i*8  per  1000,  the  deaths  from    this  dis- 
ease in  the  country  generally  reached  the  enormous  figure 
of  1 6*5  per  cent,  of  the  total  mortality,  or  more  than  half  as 
much    again    as    consumption.       In    the    Balearic    Islands, 
according    to    Weylor,^    typhoid    counts    among    the    most 
common  diseases.     In  Malta,  where  typhoid  is  endemic,  it 
breaks  out  not  unfrequently  into  malignant  epidemics.'      Of 
the   (quondam)   Damihian  Principalities,  Leconte*  says  that 
typhoid  is  more  or  less  common  and  widely  diffused  every 
year  throughout  the  whole  region,   and  not    unfrequently 

'  An  exhaustive  collection  of  the  extremely  numerous  accounts  of  typhoid  epi- 
demies  in  Italy  and  Sicily  since  the  hcginning  of  the  century  wiU  be  found  in 
Corradi, '  Annali  dello  epidemic  occorse  in  Italia/  Disp.,  iv,  p.  453,  et  teg. 

'  '  Topogr.  m^.  des  lies  Baldares/  Falma,  1854. 

>  Marston,  in  *  Statist.  Reports  of  the  Army  for  the  Year  1861/  iii,  p.  486. 

4  *  Considerations  iur  la  pathologic  des  provinces  da  Bas-Danabe,'  Hontp^., 
1869,  p.  S3* 
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epidemic.       Prom    Turkey  there    arc    accoants    of   typhoid 
epidemics  by  Rigler/  Marroin,*  Mordtmann,'  and  others. 

Typhoid  in  India. — The  investigation  of  typhoid  in 
Asiatic  countries  has  had  to  encounter  considerable  diffi- 
calties  owing  to  the  fact  that  the  observers  and  authorities 
have  only  lately  arrived  at  a  correct  diagnosis  of  the 
forms  of  fever  that  come  under  their  observation ;  even  the 
latest  information  from  these  regions  on  the  sickness  in 
question  suffers  from  obscurity  and  palpable  error.  The 
history  of  typhoid  in  India^  which  is  fully  set  forth  in  the 
sequel,  furnishes  a  striking  proof  of  this,  and  even  justifies 
the  assumption  that  the  disease  is  much  more  frequent  and 
widely  spread  in  many  parts  of  Asia  than  the  available  data 
allege,  or  enable  us  to  infer.  Thus  the  statements  of 
Robertson*  and  Yates,^  as  to  the  rare  occurrence  of  typhoid 
in  Syria,  are  balanced  by  the  account  of  Latour®  of  its 
epidemic  prevalence  in  Damascus,  and  by  that  of  Post,^  who 
speaks  of  it  as  a  common  malady  at  Beyrout.  In  Arahia 
typhoid  is  stated  by  Courbon®  (with  particular  reference  to 
Jeddah)  to  be  rare,  but  to  run  a  rapid  course.  As  regards 
India,  not  very  long  ago  the  dogma  passed  unchallenged, 
on  the  weighty  authority  of  Morehead,®  that  the  country 
enjoyed  an  absolute  immunity  from  typhoid ;  and  this 
doctrine  was  oven  extended  so  far  as  to  assert  the  absence  of 
the  disease  in  the  tropics  generally.  On  a  former  occasion^^ 
I  had  brought  forward  well  grounded  objections  to  this 
peremptory  declaration  of  Morehead ;  I  had  shown  that 
typhoid  was  obviously  lying  hidden  behind  the  ^'  continued 
and  remittent  fevers  "  of  the  Anglo-Indian  physicians,  and 
that    there  were   clear    indications    of   the    disease    in    the 

^  *  Die  Tiirkei  und  deren  Bewohner/  Wicn,  1852,  ii,  p.  293. 

'^  '  Arcb.  de  med.  nav./  1868,  Juillet,  p.  42. 

'  lu  LeudesdorfiTs  *  NachricbteD,'  1877,  xi,  p.  6. 

*  *  Edin.  Med.  and  Surg.  Journ./  1843,  April,  p.  247. 

*  *  LoDd.  Med.  Gaz./  1843-44,  i,  p.  566. 
^  *  Gaz.  indd.  dc  Paris/  1852,  p.  12. 

'  'Nevr  York  Med.  Recorder/  1868,  June,  p.  149. 

^  '  Obscrv.  topogr.  ct  m^.  rec.  dans  nn  voyago  h.  Tistbrnus  dc  Suez,'  Paris 
1 86 1,  p.  68. 

9  *  Clinical  Besearcbca  on  Diseases  in  India,'  i,  p.  307.    In  tbe  second  edition 
of  bis  work,  Morebead  corrected  tbis  error. 

*^  First  edition  of  tbis  work,  i,  p.  160. 
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treatises  of  Annesley,  Geddes^  and  Twining,  as  well  as  in 
the  epidemiographical  papers  by  Mouat^  Shanks,  Ejimis, 
and  others.  Shortly  after  T  had  made  public  this  conviction 
of  mine^  I  had  the  satisfaction  of  seeing  it  entirely  confirmed. 
At  the  present  day  there  is  no  longer  any  doubt  that  l^hoid 
is  foand  in  all  parts  of  India^  and  many  observers  state  tliat 
the  disease  is^  in  all  probability^  much  more  common  tK*" 
the  accounts  which  have  hitherto  reached  us  seem  to  say. 

The  fii*8t  perfectly  i*eliable  information  on  the  occurrence  of  typhoid 
in  India  is  that  supplied  by  Scriven^  from  Burmah.  If  we  are  jostififld, 
he  says,  in  making  a  diagnosis  of  a  disease  from  the  poH^martem  oon- 
dition  taken  along  with  the  symptoms,  then  there  is  no  question  that 
the  cases  in  English  soldiers  which  came  under  his  observation  it 
Rangoon  in  1853  ^^^®  cases  of  typhoid  fever.  Belong^g  to  the  same 
period  is  a  second  notice  from  that  region  by  Day,'  in  which  mentioa 
is  made  of  a  '*  malignant  fever,"  described  in  such  a  way  as  to  readflj 
suggest  the  picture  of  typhoid.  The  same  is  trae  of  the  sketch  whick 
Murchison'  has  given  of  a  **  severe  remittent  fever  "  that  was  prevalent 
at  Prome  in  1853.  A  few  years  after,  Banking^  had  undoubted  caaei 
of  typhoid  under  his  observation  at  Rangoon,  and  he  laid  down  the 
dictum  that  we  should  have  to  give  this  disease  an  "  unreserved  admis- 
sion amongst  Indian  diseases."  Meanwhile  there  had  been  trustworthy 
information  aboat  typhoid  arriving  from  Upper  India,  first  from 
Bwart*  in  Ajmeer  (North- West  Provinces)  and  from  Scriven*  in  Meerat 
and  Calcutta.  Then  follow  the  observations  in  the  same  tenour  (in 
their  chronological  order),  by  Groodcve,'  likewise  from  Calcutta,  by 
Francis'*  from  the  mountain  districts  of  Bengal,  and  by  Hanbuiy*  from 
Deesa  in  Gujer&t,  where  the  disease  was  epidemic  in  1859.  ''The 
silence  hitherto  observed,"  says  Hanbury,  "  regarding  this  disease  in 
the  medical  reports  and  returns  from  this  and  other  countri^  is  partly 
explained,  no  doubt,  by  the  fact  already  mentioned  that  U  is  one  new  to 
medical  science,'^  and  I  believe  I  am  justified  in  adding  that  it  is  still  a 
sealed  book  to  many  practitioners  in  extra-European  countries.  In 
1862  there  came  the  first  accounts  of  its  occurrence  in  the  city  of 
Madras  and  at  many  parts  throughout  the  Presidency,  by  Hanking,^ 

^  '  Mod.  Times  and  Gaz./  i854*  J&n->  p*  79* 

*  lb.,  March,  p.  231. 
'  Edin.  Med.  and  Sorg.  Jonrn.,'  1855,  April,  p.  324. 

*  Madras  Qnart.  Joom.  of  Med.  Sc.,'  1861,  July,  p.  300,  1862,  April,  p,  284. 
'  Indian  Annals  of  Med.  Sc./  1856,  Oct.,  p.  65. 
lb.,  1857,  April,  p.  SI  I. 
lb.,  1859,  Jan.,  p.  141. 

«  lb.,  1859,  July,  p.  531. 

*  *  Transact,  of  the  Bombay  Med.  Soc,'  1861,  new  ser.,  vii,  p.  144,  and '  Statist. 
Reports  of  the  Army  for  the  year  1861,'  iii,  p.  335. 

^  'Madras  Quart.  Joum.  of  Med.  Sc^'  i86s,  July, p.  193. 
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Cornish/  and  Jolmston/  and  these  were  followed  by  notices  of  it  from 
the  French  possession  of  Fondioherry,'  from  Bangalore/  and  Secun- 
derabad/  and  by  accounts  of  typhoid  epidemics  in  Gananore  and 
Calicut^  in  1870,  and  Madras^  in  1878.  From  the  Presidency  of 
Bombay  there  were  accounts  of  typhoid  as  early  as  1862  by  Feet/  from 
the  North- West  Provinces  there  are  references  to  similar  epidemics  at 
Cawnpore®  in  1870,  Meerut*®  in  1875,  and  Delhi*  ^  in  1880.  Finally,  from 
the  Funjaub,  we  have  the  declaration  of  De  Benzy  :^'  **  My  belief  is  that 
enteric  fever  is  far  more  common  in  the  Funjaub  than  has  generally 
been  supposed,  that  it  is  constantly  mistaken  for  remittent  fever,  and 
that  most  of  the  cases  under  the  head  of  continued  fever  are  really 
cases  of  enteric  " — a  view  which  now  meets  with  general  acceptance 
among  Anglo-Indian  physicians,  and  has  found  definite  expression  in 
the  consonant  declarations  of  Bryden,^'  Wall,^^  Francis,"  Dedrickson/* 
Ewart,'^  Ker  Innes,^^  and  others.  Since  1871  typhoid  has  been  struck 
out,  even  in  the  '  Army  Medical  Bicports,'  from  the  **  continued  f evers,'* 
and  introduced  under  the  name  of  "  enteric  fever ;"  but  it  is  undoubted 
that  a  correct  understanding  of  this  disease,  which  has  been  designated 
as  "  new  to  medical  science,"  is  still  far  from  being  universal  among 
the  surgeons  of  the  Indian  Service,  and  the  statistical  data  remain, 
therefore,  much  below  the  reality,  as  the  British  military  authorities 
have  expressly  stated/'    From  1863  to  1874, 884  cases  of  sickness  from 

*  lb.,  1862,  April,  p.  291. 
3  lb.,  Oct.,  p.  441. 

'  Huillet,  'Arch,  de  m^  nav.,'  1868,  F^vr.,  p.  85. 

*  Murray,  *  Army  Reports  for  the  year  1863,*  v,  p.  516. 

6  Banking,  ib.,  for  1864,  vi,  p.  547. 

<  Cornish,  in  '  Report  of  the  Sanitary  Commissioner  of  Madras  for  the  year 

1870.' 

7  Notice  in  the  '  limes  of  India,'  copied  into  the  '  Brit.  Med.  Joom.,'  1878, 
Nov.,  p.  776 ;  and  Fomell,  <  Med.  Times  and  Gaz.,'  1879,  Dec.,  p.  631. 

*  *  Transact,  of  the  Bombay  Med.  Soc.,'  1862,  new  ser.,  viii. 
9  Moffatt,  <  Ind.  Annals  of  Med.  Sc.,'  1873,  Jan.,  p.  373. 

^  Ref.  in  <  Lancet,'  1875,  Jane,  p.  805. 

^^  Ref.  ib.,  1880,  Jane,  p.  973. 

13  'Lancet,'  187 1,  Feb.,  p.  383. 

u  ( Madras  Joum.  of  Med.  Sc.,'  1873,  Jan.,  p.  35,  and '  Med.  Times  and  Qas.,' 
i87S»  Feb.,  p.  235. 

1*  '  Lancet,'  1873,  Sept.,  p.  331. 

1*  *  Brit.  Med.  Joorn.,'  1880,  Sept.,  p.  470. 

i<  '  Dnblin  Jonm.  of  Med.  Sc.,'  1880,  Dec.,  p.  481. 

17  <  Lancet,'  1880,  Feb.,  p.  291. 

IS  '  Brit.  Med.  Joom.,'  1879,  Dec,  pp.  993,  1028. 

^*  It  is  a  noteworthy  fact,  in  this  connexion,  that  the  namber  of  cases  reported 
every  year  has  steadily  increased  from  1862  to  1874,  amounting  respectively  to 
10,  20,  9,  13,  14,  16,  70,  61,  89,  131,  104,  143,  and  168.  This  increase,  as  the 
Report  says  (*  Army  Reports  for  1872,'  xiv,  p.  144),  **  is  more  apparent  than  real, 
and  seems  to  be  due  in  a  great  measore  to  increased  accorapy  of  diagnosis.''  The 


typhoid  came  to  olfictal  notico  among  tlie  English  trcopa  i 
(including  tJio  Nortb-Wcst  Provincea  and  the  Purg'aub),  among  "honi 
were  380  deaths;  moat  of  them  aro  reported  from  the  Nortb-Tat 
Prorinces, — from  Lueknow,  Mecnit,  Agra,  Allahabad,  UtiifaaUm,  lail 
other  placca.  At  a  few  points  the  diaeaac  appears  to  be  endemic,  tutt 
Umballa,  where  numcrona  eaacB  of  typhoid  are  obserTed  every  y««is 
the  regiment  stationed  there.  In  1S74.  however,  there  are  also  muf 
aaaea  of  typhoid  reported  from  Lower  Bengal.  In  the  Presidency  df 
Bombay  cases  of  typhoid  are  reported  among  the  British  troopa  ia 
1871  and  iBj2;  sixty-four  cases,  of  which  tlurtj-niae  ended  bitsllj. 
came  under  of&cial  notice  dnring  that  period.  In  the  Madnw  IW 
ridency  165  cascB  of  typhoid  among  the  troops  are  recorded  from  iS;i 
to  1874,  with  forty-eight  deaths. 

There  is  ftn  account  by  Massy  ^  of  the  occorrence  of 
typhoid  ia  1865  in  Ceylon,  at  Newer*  Ellia,  situated  at  a 
height  of  6000  feat.  In  the  Eaet  Indian  A.rch-!pslagp, 
according  to  Popp '  and  v.  Leent/  the  disease  must  be 
comparatively  rare,  and  it  woold  seem  to  affecb  mostly  tho 
crows  of  ships  lying  in  East  Indian  porta. 

Prom  1865  to  1S78,  the  total  number  of  cases  of  typhoid  or  "Zean- 
wiinkingkoorts  "  which  came  andur  official  notico  among  Indo-Dntch 
troops  stationed  in  Java  and  Madura  was  661,  of  which  363  ended 
fatally.*  Besides  tbcse,  a  considerable  number  of  fatal  caaes  of  febm 
gastrica  and  febria  biUosa  figure  in  the  sick  lists,  many  of  which  beloag, 
doubtless,  to  typhoid ;  ao  that  the  above  quoted  assertions  of  Popp  and 
V.  Leent  are  hardly  borne  out  by  the  statistics.  In  the  faoapital  oa  tha 
jlnrfaimini«iai»Is,  Brander' aaw  no  case  of  fever  from  1877  to  1879, 

The  statements  quoted  already  as  to  the  occurrence  of 
typhoid  in  Burmah  may  bo  taken  along  with  the  roporta  of 
French  physiciaoa  on   the   disease  in   Cochin   China  j   they 

foUowing  itateiiieDt  by  tbo  nurgcon  of  an  artillery  division  in  whi^  typlmid 
Kat  epidiimic  in  1874  »  cbirnctcriatic,  sod  important  for  jndgingtha  quMliOD  «( 
the  fri>c|Ui!iiey  of  the  duenso  ia  IndiA :  "  It  it  believed  tbiit  a  considerabla  ntuate 
of  dlaeai^eB  returned  under  other  headingi  were,  in  reality,  cshs  of  euterio  feiw] 
bat  it  WB>  connidered  advisnblo  not  to  alUr  the  nomenclatare  In  any  inrtanc* 
where  any  of  the  patbognomoQic  eymphinia  were  ffunting."  The  itatiitical  data 
io  the  iieit  EentcDte  in  Che  toit,  ahowing  tbo  onormoui  mortality  of  40  to  50^ 
cont,  of  tbo  aick,  migbt  of  tbemaolTes  suggest  tbat  only  a  imall  |  "  '*^ 

tbeao  tbo  icvarcat  ciiieti>  were  correctly  dioguosed. 

'  'Army  ItoporLi  for  tbe  year  1866,'  viii,  p.  498. 

*  ■  NederL  Tijdicbr.  voor  Uenecab.,'  i3{9,  iii,  p.  la. 

'  '  Arch,  dc  mjd.  nav.,'  18G7,  Sept.,  p.  164,  1871,  Jonv.,  p.  9 

^  According  tu  the  military  hoaltb-reporta  nr  Becking,  in  ' 
voor  Nederlandscli. Indie,'  1879,  viii,  pp.  H3,  183,  313,  is,  p.  83. 

'  '  £diD.  Med.  Journ.,'  1880,  Not.,  p.  393. 
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are  ananimous  that  it  is  common  in  Saigon  and  other  Frenoli 
possessions  in  the  basin  of  the  Cambodia  in  Anam. 

Lanre  *  had  already  called  attention  to  the  fact  that  an  xmtumally 
large  number  of  cases  of  typhoid  had  come  under  notice  on  board  the 
French  ships  of  war  stationed  at  ports  in  Further  India.  At  the  same 
time  Bichaud  *  pointed  out  the  frequent  occurrence  of  the  disease  among 
the  population  of  Saigon;  he  himself  had  seen,  in  1863,  nearly  100 
•cases  of  typhoid,  of  which  37  ended  fatally,  the  diagnosis  being  con- 
firmed by  poaUmortem  examination.  To  the  same  effect,  Gimelle* 
reports  from  the  same  place  "  Fi^vre  typho'ide  assez  commune  comme 
partout ;  "  and  Danguy  des  Deserts  ^  says  the  same,  adding  the  remark 
that  the  disease  there,  contrasting  with  its  comparatively  rare  occurrence 
in  other  regions  of  the  tropics,  is  not  only  very  frequent  bat  also  very 
malig^nant;  there  were  treated  in  the  hospital  in  1864,  107  typhoid 
•cases,  of  whom  35  died,  and  in  1870,  135  cases  of  whom  54  died.* 

On  board  English  and  French  ships  stationed  at  Chinese 
ports  as  well,  or  lying  in  them  for  a  time,  a  strikingly 
large  number  of  cases  of  typhoid  have  occnrred  at  all  times.^ 
But  in  the  Chinese  port  towns  themselves — ^we  have  no 
information  about  diseases  in  the  interior — the  disease  would 
appear  to  be  anything  but  rare.  Unfortunately  the  accounts 
of  English  practitioners,  on  which  we  have  chiefly  to  depend, 
are,  with  their  ''  continued  fevers,''  of  very  little  value  in 
estimating  the  state  of  matters  as  regards  typhoid ;  and  the 
recent  vague  conception  of  ''typho-malarial ''  fever,  which 
has  found  its  way  into  the  views  of  practitioners  there  also,  has 
not  altogether  helped  to  elucidate  the  question.  Dudgeon,^ 
indeed,  speaks  of  the  disease  as  rare  in  China ;  and  he  adds 
to  this  statement  the  explanation  that  the  Chinese  permifc 
no  negligence  with  fsdcal  matter,  which  is  used  at  once  for 
manure,  so  that  there  is  no  accumulation  of  it.     But  there 

^  *  Hist.  m^.  de  la  marine  £ran9.,'  Parisy  1864^  p.  8. 

'  '  Arch,  de  m^  nay.,'  1864,  Mai,  p.  35  s. 

'  'Union  m^.,'  1869,  No.  53>p.  ^3- 

^  '  Consider,  snr  I'hygi^ne  de  TEarop^n  en  Cochinchine,'  Par.,  1876^  p.  12. 

*  Bangny  mentions  a  severe  kind  of  fever  which  was  prevalent  among  the 
Anamese  inhabiting  the  forest  region,  and  known  on  that  acconnt  as  "  fi^vre  da 
hois,"  and  he  thinks  that  we  have  here  to  do  with  "  typhos ;"  Br^mand  ('  Arch,  de 
m^  nav./  1879,  ^^^f  P*  4^s)  coigectoxes,  and  rightly,  that  this  "  fever  of  the 
•woods  "  is  nothing  else  than  malarial  fever. 

•  See  Lavi^  La,  and  tlM  *Sfeiitiit  Btportioii  tlie  Healtii  of  the  Navy.* 
7  '  Qlaigow  XML  Jc 
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are  lacta  agninst  him,  not  only  the  aBsertions  of  Friedel'  ani 
Bose  '  .19  to  tlie  oconrrence  of  typlioid  Jn  Canton  and  Macao, 
as  well  as  in  Foo-Chow,  bat  also  the  acconnta  of  epidoiiiic 
typlioid  in  1858  and  1859  among  the  English  troops  at 
Hong  Kong,*  and  in  1875  at  Shanghai  and  Pekin,  where,  it 
13  atated,*  the  disease  is  nover  altogether  absent.  In  Jaftn, 
according  to  the  unaninions  opinion  of  Friedol,^  Schmid,' 
Simmons,^  and  Wernich,^  typhoid  is  prevalent  nnder  ^l1fi 
Bame  circumstances  and  with  the  same  frequency  as  tii 
European  soil ;  the  last-named  observer  designatos  it  ft* 
one  of  the  commonest  of  tho  infective  diseases  of  Japan. 

On  the  Australian  Contineid,  as  well  as  in  Tasmania,  Kev 
Zealand,  New  Oahdonia.  and  other  Lilmulji  of  the  Parife 
Ocean,  typhoid  takes  ono  of  the  foremost  places  among 
their  acuto  infoctJvo  diseases  in  respect  of  freqacDcy  and 
malignancy. 

As  early  ils  1830,  Scott'  and  Milligan"'  had  observed  an  epidenue  rf 
typhoid  among  the  English  troopa  in  Tasmania;  the  disease  likewiM 
showed  itsiilf,  and  became  known  as  "colonial  fever"  soon  aSltir  tk 
English  began  to  aettle  on  the  coasts  of  the  mainlimd,"  and  it  haA  btm 
equally  frequent  in  the  ebips  of  war  on  the  Australian  station."  la  tb 
acconnt"  given  of  the  severe  epidemic  in  Melbourne  in  i8;8,  attontiaB 
is  called  to  tho  steadily  increasing  frequency  of  the  diacaso  there; 
whereas  the  mortality  from  typhoid  in  Melbourne  hod  arcrsged  I»S 
annually  from  1869  to  1873,  it  rose  to  3264  (in  a  population  of  200,006) 
from  1S74  to  187S.  Ryley,"  who  makes  out  a  complete  parallel  betweea 
tlie  diffusion  of  the  disease  on  the  Australian  Continent  and  that  which 
has  been  obacivcd  in  European  countries,  eipresBes  the  aame  opinioo 

'  '  BeitrBge    znr    Kenntaisa  dca   KUmu  nnd   der  Kranklioitei)   OBt-Auetn.' 

Berlin,  1S63,  p.  iji. 

•  '  Pacific  Med,  and  Surg.  Jonrn.,'  1861,  Oct, 
'  Smiirt, '  Tcaniact.  of  the  Epidomiol.  Soc,"  1S61,  i,  p.  1 1 1 

•  LcadesdorS,  '  Nacbrichtcn,'  1876,  i.  p.  2S. 
'  L.c„p,  34. 

•  'Madras  Journ.  of  Med.  Sc.,'  1870,  Sept.,  p.  IJ». 
I  'Amer.  JoQrn.  ot  Med.  Sc,'  1877,  April,  p.  411. 

>  ■  Dentacbe  nied.  Wocbemchr.,'  1S78,  p.  loo. 
<  ■  TraniHct.  of  the  Prav.  Med.  nod  Surg.  Auoc.,'  iSjj,  ii 

■0  ■  TmuHct.  of  tbo  Calcatta  Med.  Sac.,'  i8j6,  viii.  App.  i 

"  Bourse,  '  Arch,  do  mid.  nav.,'  186;,  Man,  p.  1C4. 

**  Ref.  in  '  Lancet,'  1875,  June,  p.  173, 

»  '  Typhoid  Fever  in  Mclbunme  in  1878'  [bj  ^V.  TliomioD],  Uclb.,  >8;^  1 

>  '  Brit.  Med.  Jootd.,'  1880,  Jul;,  p.  13. 
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for  New  Zealand  also ;  from  that  country  there  is  an  earlier  account  by 
Thomson,^  and  more  recent  information  by  Maokinnon,'  according  to 
whom  typhoid  was  the  commonest  and  most  malignant  kind  of  camp 
sickness  in  the  campaign  of  1864-65  in  that  colony.  In  the  Fiji  Islands 
also,  as  Byley  states,  typhoid  is  not  uncommon.  The  same  applies  to 
the  Hawaiian  Islands,  according  to  Julick,'  and  it  applies  also,  according^ 
to  the  French  military  surgeons,^  to  Tahiti,  where  the  disease  is  endemic 
among  the  Europeans  as  well  as  the  native  population,  and  has  often 
developed  into  an  epidemic,  as  in  1847, 1849,  and  1853-54.  In  the  same 
report,^  mention  is  made  of  its  frequent  occurrence  in  the  Marquesas 
Group ;  and  the  authorities  are  unanimous  as  to  the  prominent  part  that 
typhoid  plays  among  the  acute  diseases  of  New  Caledonia,^ 

If  we  now  turn,  in  the  course  of  this  geographical  survey 
of  typhoid,  to  Africa,  we  meet  first  with  two  considerablo 
foci  of  tho  disease  in  the  islands  of  Reunion  and  Mauritius,, 
situated  within  the  tropics.  Regarding  the  former,  Du- 
troulau^  confirms  Oelsner's  ®  earlier  account  of  the  frequent 
occurrence  of  typhoid,  adding  that  the  disease  becomes 
epidemic  from  time  to  time.  For  Mauritius  also,  the  state- 
ment of  Borius  '  that  typhoid  is  endemic  in  Port  Louis  and 
often  becomes  epidemic,  finds  full  confirmation  in  the 
account  given  by  Power.^®  In  Madagascar,  Davidson^^  and 
Borchgrevink^*  agree  that  the  disease  is  not  at  all  rarely 
met  with.  The  Cape  forms  one  of  its  chief  seats  on  the 
African  continent;  the  definite  infirmation  about  its  occur- 
ence there  dates,  indeed,  from  quite  recent  times,  but  we 
are  justified  in  concluding  that  it  had  been  one  of  the  chief 
scourges  of  the  country  long  before. 

»  •  Brit,  and  For.  Med.-Cbir.  Review/  1854,  Oct. 
'  'Army  Beporta  for  tbe  year  1865,'  vii,  p.  407. 
'  'New  York  Jonm.  of  Med.,'  1855,  March. 

*  See  Dutroulaa,  1.  c,  p.  57,  and  notices  in  'Arch,  de  mM.  nav.,'  1865,  Oct.> 
p.  282. 

^  'Arch,  de m^.  nav.,'  1.  c,  p.  297. 

*  De  Bochas,  'Essai  snr  la  topogr.  hyg.  et  m^.  do  la  NoaveUe-Cal6donie/ 
Paris,  i860,  p.  17 ;  notice  in  '  Arch,  de  ni6d.  nav.,'  1866,  Janv.,  p.  22  ;  Charlopin,. 
'  Notes  rec  en  Cal6donio  de  1863  h  1867,'  Montp.,  1868,  p.  21  ;  Bran, '  Notes  sor 
qnelqnes  cas  de  fi^vre  typhoTde  k  Bonrail  (Nouv.  Calodonie),'  Paris,  1879. 

^  L.  c,  p.  50. 

^  '  Monatsschr.  der  Berl.  geogr.  Qesellsch.,'  n.  s.,  iv,  p.  275. 

'  'Arch,  de  mM.  nav.,'  1868,  Oct.,  p.  262. 

>^  '  Med.  Times  and  Gas./  1870^  Jul^  p.  I30. 

1^  lb.,  1868,  Dec.,  p.  646. 

"  « Norsk  Mag.  for  Lii€g«vSdeMkr 
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In  1863,  a  considerable  epidomic  was  reported  among  the  Boers  in 
the  neighbourhood  of  Qneenstown  ;^  there  was  another  epidemic  in  1867 
at  Cape  Town  and  other  places  in  Cape  Colony,  which  reached  such 
enormous  dimensions  that  5651  cases  of  typhoid  occtirred  among  thd 
30,000  inhabitants  of  the  town,  of  whom  360  died.'  Soon  after  tlie 
diamond  fields  began  to  be  frequented,  typhoid  broke  out  there  also,  and 
increased  in  proportion  as  the  rush  of  people  became  greater.'  In  like 
manner  the  disease  has  been  so  generally  diffased  through  places  ib 
Natal,  that  it  now  counts  among  the  most  prevalent  maladies  of  that 
region.* 

Only  a  few  notices  relevant  to  this  subject  have  come  to 
my  knowledge  for  the  health-conditions  of  the  West  Coast  cf 
Africa.  Moreira*^  says  that  "  typhous  fever,'*  disting^nishable 
from  typhus  by  the  absence  of  the  exanthem,  is  not  uncom- 
mon in  Angola.  Mc William/  in  his  account  of  obser- 
vations made  by  him  on  the  "  Niger  fever  "  in  the  unfor- 
tunate Niger  expedition  of  1841,  thus  sums  up  tho  anatomical 
condition  found  in  eight  inspections :  "  The  morbid  appear- 
ances observed  in  the  intestines  are  very  like  those  so  often 
found  in  fatal  cases  of  the  typhoid  fever  of  this  country." 
Jenner  mentions  also  the  occurrence  of  typhoid  in  Sierra 
Leone ;  and  Chassanoil®  remarks  that  typhoid  is  met  with 
on  the  Gaboon,  rarely  among  the  negroes,  but  more  frequently 
among  the  Europeans.  How  far  the  general  prevalence  of 
the  disease  on  the  Guinea  Coast  may  be  inferred  from  this, 
I  am  unable  to  decide.  In  Senegambia,  according*  to  the 
observations  published  by  Defaut  *  for  the  hospital  of  Gor& 
since  1852,  typhoid  is  by  no  means  so  rare  as  earlier  writers^^ 
have  stated. 

1  Lawson,  'Transact,  of  the  Loud.  Epidemiol.  See./  1867,  ii,  p.  399, 

^  Thornton,  *  Army  Reports  for  1867/  ix,  p.  381. 

3  Egan, '  Med.  Times  and  Gaz./  1873,  Jan.,  p.  iii,  1873,  June,  p.  613. 

*  Black,  ib.,  1873,  July,  p.  107.  1879,  Nov.,  p.  554. 

^  '  Jomal  da  socied.  das  sc.  med.  de  Lisboa,'  xv,  p.  121. 

^  'Medical  History  of  the  Expedition  to  the  Niger,'  Lond.,  1843, p.  1^6. 

7  'Med.  Times,'  1853,  vi,  p.  312. 

^  '  Arch,  de  m^.  nav.,'  1865,  Mai,  p.  506. 

'  '  Hist,  clinique  de  I'hdpital  maritime  de  Gor^'  Paris,  1877,  P«  123. 

1°  Thevenot, '  Traits  des  malad.  dcs  Europeans  ....  an  S^n^gpil,'  Paris,  1840^ 
p.  171 ;  Dntronlan,  1.  c,  p.  1 1,  who  admits,  however,  that  the  diseaae  is  sometimes 
found  among  troops  newly  arrived,  and  even  in  small  epidemics ;  Ganthier  '  Des 
«nd6mies  au  S^n^gal,'  Paris,  1865,  p.  1 7 ;  Chassaniol  (1.  c)  also  states  that  typhoid 
if  not  at  all  rare  in  Senegambia  among  the  Europeans. 
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"  Typhoid  fever,"  writes  Dcfant,  "is,  one  may  say,  somewliat freqaent 
in  Gorce,  and  in  the  statistics  for  1 871,  we  meet  with  no  fewer  tham  six 
authenticated  cases  of  the  malady.  ...  In  searching  the  clinical 
records  of  the  hospital  at  (xor6e  since  1832,  we  have  found  that  typhoid 
fever  occurs  every  year  to  something  like  the  same  extent ;  "  and  he 
adds  that  the  diagnosis  had  always  been  confirmed  in  fatal  cases  by  the 
post-mortem  examination. 

Maclean^  has  seen  typhoid  in  Ascension;  and  in  the 
Canary  Islands,  according  to  Busto  y  Blanco^'  epidemics  of 
typhoid  are  met  with  from  time  to  time. 

Like  many  other  tropical  or  sabtropical  coantried,  Algiers 
has  long  enjoyed  the  reputation  of  being  little  visited  by 
typhoid ;  but  the  experiences  of  the  last  ten  or  twenty  years 
have  materially  shaken  the  belief  in  the  immunity  of  tbe 
country  from  this  disease.  Antonini^  and  Bertherand^  had 
already,  in  1845-50,  observed  several  epidemics  of  typhoid, 
large  and  small,  not  only  among  the  French  troops,  but 
more  or  less  diffused  among  the  natives.  Confirming  this, 
and  justifying  us  in  concluding  that  the  disease  is  relatively 
frequent  in  Algiers,  there  are  later  accounts  by  Masse^  of 
an  epidemic  in  Aumale  in  1865,  by  Frisson^  of  one  the  same 
year  in  T^n^s,  by  Longuet'^  of  one  in  1878  in  Sid-bel-Abb^s, 
as  well  as  communications  by  Amould  and  Kelsch,^  Sorel,' 
and  others. 

In  the  small  garrison  of  T^nds,  as  Frisson  informs  us,  113  persons 
died  of  tjrphoid  from  1843  to  1863 ;  and  in  the  epidemic  of  1866,  there 
were  39  cases  and  20  deaths  among  a  force  of  360  men. 

From  Tunis  there  is  information  by  Ferrini  ^^  of  the  not 
unfrequently  observed  occurrence  of  typhoid  as  an  epidemic 
in  autunm.     Courbon^^  has  seen  the  disease  also  in  Abyssinia, 

^  'Lancet,'  j88o,  May,  p.  859. 

*  '  TopogT.  med.  de  las  islas  Canariai,'  Sevilla,  1864. 
'  '  Bee.  de  m6m.  de  m^.  milit.,'  1845,  ^^^-  h  50. 

*  'M^ecine  et  hyg.  des  Arabes,'  Paris,  1855,  P*  5>9* 
^  '  Bee.  de  m^m.  de  m^.  milit.,'  1866,  Avril,  p.  293. 
^  lb.,  1867,  Jain,  p.  433. 

7  lb.,  1879,  Nov.  et  Decbr.,  p.  561. 
^  lb.,  1868,  Janv.,  p.  17. 
>  'Union  m^'  1880,  Oct.,  p.  689. 

^  '  Saggio  sul  clima  e  snlle  precipno  malattie  •  •  .  •  di  Tnnisi,'  Milano,  1860^ 
p.  187. 
»*  L.  c,  p.  30, 
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and  particularly  often  during  the  rainy  season ;  and  in 
Egypt  it  would  appear  to  bo  by  no  means  so  rare  as  Gri^ 
singer'  and  Isambert'  havo  conclnded  from  thoir  obaervation* 
— extending,  however,  only  over  a  short  period  in  Cain>- 
According  to  the  account  of  Pcnay  (published  by  Grieaingcr] ,' 
the  disease  is  prevalent  in  Kliavtoum  at  the  time  of  the 
rains,  and  ia  moreover  very  widely  spretid  and  very  mahg- 
nant.  Of  ita  occurrence  in  Alexandria,  Cerf- Mayer*  aays: 
"  La  fitvre  typhoido,  avec  lea  niGmes  symptdmes  qa'elle  offw 
en  Europe,  a  aussi  sa  placo  dans  le  cadro  nosologitjao ; " 
and,  according  to  Vauvray,'  the  deaths  from  typhoid  in 
Port  Said  amount  to  6  per  cent.  (?)  of  the  total  mortality. 

In  tho  same  general  diffusion  and  with  equal  frequency  as 
in  Europe,  typhoid  is  prevalent  on  the  soil  of  North  Amrrita.. 
and  its  area  of  distribntion  extends,  as  Drake'  and  Bartleii' 
show,  from  the  Gulf  of  Mexico  to  Hudson's  Bay  Territorr. 
In  Greenland,  where  typhoid  has  appeared  as  an  epidetuii; 
several  times  during  the  last  thirty  years,  it  has  been  chiclly 
the  northern^  districts  that  have  suffered,  seldom  tho  interior.* 
Also  in  Newfoundland,  epidemics  of  typhoid  have  been 
observed  several  times  by  Anderson  ;^°  and,  according  l> 
Blaschke,  they  have  occurred  in  New  Archangel,^'  or  as  it  is 
now  called,  Alaska  [Sitka].  In  the  United  Ht-ates,  the  dis- 
ease is  moat  prevalent  in  Maine  and  other  New  Enylaad 
States  ;  next  to  these,  most  frequently  in  the  States  of  AVu" 
York,  Pennsylvania,  Ohio, Michigan,  &a^  the  Prairie  State*; 
scarcely  less  so  in  the  Central  and  Western  States,"  sacli  as 

■  'Arcbiv  fur  phyiiol.  HlbUp,'  1858,  >ii,  p.  4.     Among  100  casea  of  "  tjpbon 
tickneu,"  only  ij  were  well-murk cd  cuaca  of  ilco-ljpbus. 
'  '  Qaz.  mud.  de  Paria,'  1S57,  p.  j^j. 
'  L.  c,  p.  J74.     Ko  iaformution  aboat  tlie  morbid  anatomj. 

*  *Arch,  dora&l.  nav.,'  1869,  Mai,  p.  317, 

*  lb.,  1873,  Sept.,  p.  180. 

*  '  Trentiao  on  the  Principnl  Diaeuaea  of  the  loterior  Valley  of  Nortl)  Amerki.' 
PhiUd.,  1854,  ii,  p.  3S8. 

'  'Biatory  ...  of  the  Povcrtot  the  United  Statee/  PhiUd.,  1851,  p.  107. 

*  ' Sundheila-Kolleg.  Forhandl.,'  1849,  p.  a,  1854.  p.  41,  iSs;,  p.  19;. 

'  Luige,  'Bemerkn.  oin  UrOulanda  ^ygdomBfoibold,'  Kjutrenli.,  1864,  a.  t*. 
"  •  Doball'a  IleportB,'  i,  p,  36s,  ii,  p.  198. 

"  'Topogr.  med.  portna  Novi-ArcliBngelcensi*,'  Petropol.,  184J,  p.  64. 
"  •'  It  ia  the  common  fever  of  the  Enatern  Stnlei,"  my*  Bartlott.  "  it  pcvrylt 
tiMO  more  or  leu  extcniively  in  the  Middle  and  Weileni  StatM."     Tba  Snt 
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Virginia^  Kentucky,  North  Carolina,^  Tennessee,^  and  Jlfw- 
soiiri}  In  the  Southern  States,  also,  in  Sottth  Carolina,^ 
Georgia,^  Alabama/  Mississippi,^^  Louisiana,^  and  Tea^a^, 
typhoid  is  by  no  means  rare.  For  the  States  west  of  the 
Rocky  Mountains,  there  are  accounts  of  the  prevalence  of 
the  disease  in  JJtah/^  Oregon/^  Califomia,^^  and  Ahisha 
(as  above). 

The  disastrooB  prevalence  of  typhoid  amon^  the  Federal  troops  in  the 
War  of  Secession  in  1862-63  furnishes  a  striking  proof  of  the  enormons 
extent  to  which  the  disease  may  develop  on  the  soil  of  the  United 
States  when  the  circumstances  are  particularly  unfavorable,  and  in 
the  Central  and  Southern  States  as  much  as  in  the  Northern.^  In 
those  two  years  there  occurred  in  the  Atlantic  region  (including 
the  coast  belt  between  the  Alleghany  Mountains  and  the  sea, 
from  New  England  down  to  Florida),  in  a  force  of  460,000  men  (in 

acconnts  of  the  occurrence  of  typhoid  in  the  New  England  States  were  published 
by  Jackson  ('  Report  founded  on  Cases  of  Typhoid  Fever,  &c.,'  Boston,  1838), 
after  observations  in  1821-35- in  the  Massachusetts  General  Hospital,  and  by 
Hale  ('  Remarks  on  the  Pathology  of  the  Typhoid  Fever  of  New  England').  Later 
accounts  of  its  general  diffusion  may  be  found,  for  New  Jersey,  in  the '  Transact,  of 
the  N.  J.  State  Med.  Soc.,'  1861,  p.  37 ;  for  Pennsylvania,  in  the  'Transact,  of  the 
Ponns.  State  Med.  Soc.,'  1859,  i^^4>  1866,  1871,  1872,  1873,  pp.  137,  153,  156; 
for  Michigan,  by  Bailey,  in  the  'Transact,  of  the  Amer.  Med.  Assoc.,'  1859,  ^ii> 
and  for  Indiana,  by  Byford,  in  the  '  Amer.  Joum.  of  Med.  Sc.,'  185 1,  Jan.,  p.  61. 
^  Bartlett,  I.e.;  Reeves,  'Pract.  Treatise  on  Enteric  Fever,'  Philad.,  1859; 
Bland,  in  '  Transact,  of  the  West- Virginia  State  Med.  Soc.,'  1871. 

*  McKee,  in  '  Fenner's  South.  Med.  Reports,'  ii,  p.  405 ;  Dickson, '  Transact, 
of  the  Amer.  Med.  Assoc.,'  i860,  xiii. 

'  Bartlett,  1.  c. ;  Grant, '  Amer.  Journ.  of  Med.  Sc.,'  1853,  July,  p.  94. 

*  'Notice  in  '  Transact,  of  the  Amer.  Mod.  Assoc,'  1855,  viii. 

*  Gibbs,  Gaston,  and  others,  in  '  Proc.  S.  Carol.  Med.  Assoc.,'  1854,  Columb., 

i8-;5- 

^  Bartlett,  I.e.;  Posey, in  'Transact,  of  the  Amer.  Med.  Assoc.,'  1857,  x. 

7  Drake,  1.  c,  p.  412 ;  Clarke  and  Lewis,  in  'New  Orleans  Med.  Joum.,'  1847, 
July,  pp.  9,  31. 

^  Bartlett,  L  c. 

9  Gibbs,  in  '  Fenner's  South.  Med.  Rep.,'  ii,  p.  185,  and  numerous  epidemic- 
graphical  notices  in  the  '  New  Orleans  Med.  Joum.' 

^^  Bartholow, '  Amer.  Journ.  of  Med.  Sc.,'  i860,  April,  p.  324. 

1^  Glisan,  ib.,  1865,  Jan.,  p.  78. 

^  For  the  general  diffusion  of  typhoid  in  California,  see  Blake,  ib.,  1852,  July, 
p.  53 ;  Stillman, '  Edin.  Med.  and  Surg.  Joum.,'  1852,  Oct,  p.  283  ;  King, '  Amer. 
.lourn.  of  Med.  Sc.,'  1853,  April,  p.  389;  Praslow,  *Der  Staat  Calif ornien,  Ac.,' 
]>.  36 ;  Oatman, '  Transact,  of  the  California  State  Med.  Soc.,'  1857. 

>3  The  data  are  taken  from  the  preliminary  report  on  the  '  Medical  and  Snrgical 
1 1  istory  of  the  Rebellion '  (Circular  No.  6  of  the  War  Dq^artnMiit),  FhUad.^  18659 
p.  109. 
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round  nmnbers)  29,666  eases  of  typhoid,  of  whicli  7093  Bad  a  fatil 
issue.  In  the  central  region  (the  Mississippi  Yalley  between  the  Alle- 
ghanies  and  the  Bockj  Mountains),  in  a  force  of  403,000  men  there  were 
23,530  cases  of  typhoid,  8970  of  them  fatal.  In  the  Pacific  region, 
again  (Oregon  and  California),  out  of  a  force  of  15,408  men  (who  were, 
however,  little  in  action)  there  were  only  155  cases  with  thirteen  deaths. 
The  rate  of  sickness  therefore  was,  in  the  Atlantic  re^on  64*2  per 
thousand,  and  in  the  Central  region  58*4,  while  the  mortality  was  15*4 
and  22*3  respectively.  In  this  calculation  no  accoont  is  taken  of 
12,093  cases  of  " typho-malarial  fever"  with  489  deaths,  which  figure 
in  the  reports  from  the  Atlantic  region. 

In  Mexico  typhoid  occurs  as  frequently  as  in  the  United 
States,  and  chiefly  on  the  tableland  (the  so-called  Tierra 
fria)^  and  on  the  eastern  slope  of  the  Andes  (on  the  Tierra 
templada,  at  elevations  of  1000  to  1500  metres)  j^  on  the 
other  hand,  it  is  rare  on  the  coast  belt.  Heinemann  says* 
that  he  had  not  seen  a  single  case  of  typhoid  at  Vera  Cma 
during  a  period  of  six  years,  but  it  is  clear  from  the  papers 
of  Naphegyi*  and  Saillant^  that  the  disease  has  been  observed 
there  from  time  to  time;  according  to  the  report  of  the 
latter,  eight  cases  of  typhoid  had  been  treated  in  the  Marine 
Hospital  of  Vera  Cruz  in  1864  and  1865.  LiddeU  of 
Panama,®  and  Schwalbe,  of  Costa  Eica,^  agree  in  the 
opinion  that  typhoid  is  no  stranger  to  the  littoral  of  Central 
America, 

As  to  the  disease  in  the  islands  of  the  West  Indies  the 
data  of  the  various  authorities  are  very  contradictory  ;  but 
so  much,  at  least,  may  bo  concluded  from  them  in  general, 
that  typhoid  is  by  no  means  so  seldom  met  with  there  as  is 
usually  assumed  ;  and  that,  on  some  islands  at  least,  it  takes 
a  not  unimportant  place  in  the  list  of  infective  diseases. 

One  of  the  first  trustworthy  pieces  of  information  as  to  the  occurrence 
of  typhoid  in  the  West  Indies  occurs  in  the  work  of  Levacher/  who 

*  Jourdanet,  *  Gaz.  in6d.  de  Paris,*  1865,  pp.  193, 251 ;  Coindet,  *  Rcc.  de  mem. 
dem^d.  milit./  1864,  Mai;  Wuillot,  *  Prcsso  nicJ.  belpc/  1866,  No.  40. 

'  Poncot,  *  Rcc.  do  mdm.  de  m6d.  milit./  1863,  Fevr.,  p.  91  (account  of  tlic 
endemic  prevalence  of  the  disease  in  Orizaba). 
3  *  Vircliow'g  Arcliiv/  1873,  vol.  58,  p.  161. 

*  *New  York  Journ.  of  Med./  1855,  May. 

*  *  Notes  m6d.  rec.  k  Vhbp'ital  do  la  marine  de  Vera  Cruz/  Paris,  1869,  p.  1 1. 

*  'New  York  Journ.  of  Med./  1852,  Mnrcb,  p.  255. 
'  *  Arcbiv  fiir  klin.  Med./  1875,  xv,  p.  344. 

"  *  Quide  mdd.  des  Antilles/  Paris,  1840,  P*  57< 
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saw  the  disease  in  8ta,  Jjucia ;  he  begins  his  accoont  of  it  with  the  words  r 
'*  There  is  no  country,  so  far  as  I  know,  where  the  stages  and  crises  of 
the  fever  follow  more  punctaallj  or  can  be  better  observed."  In  Jtfor- 
Unique,  according  to  Dutroulau^  and  Bufz,^  typhoid  is  rare,  and  occurs 
only  in  the  case  of  new  arrivals,  among  whom  Bufz  saw  the  disease  epi- 
demic in  184].  Batby-Berquin'  expresses  himself  to  the  same  effect 
for  Guadeloupe.  On  i^e  other  hand,  Oarpentin^  mentions  that  typhoid 
occurred  as  an  epidemic  in  1867  at  Camp  Jacob,  situated  at  a  heis^ht 
of  some  500  metres,  not  only  among  the  newly  arrived  troops,  but  also 
among  the  natives  and  the  acclimatised  civil  population ;  that  from  1857 
to  1869,  248  cases  had  occurred  in  the  military  hospital  alone  (out  of  a 
small  force  of  about  500  men) ;  and  that  the  disease  must  be  regarded 
as  endemic  there.  That  was  also  the  opinion  of  Brassac,^  arrived  at 
ten  years  before,  from  his  experience  as  surgeon-in-chief  from  1858  to 
i860.  Of  the  epidemic  and  sporadic  occurrence  of  typhoid  in  Bar&o- 
does,  there  are  recent  accounts  by  Jackson^  and  Fergusson.^  From 
Trinidad  we  have  information  of  a  severe  epidemic  of  typhoid  in  1866-67 
by  Bakewell^  and  Stone,^  the  latter  remarking  that  the  practitioners 
told  him  they  had  never  seen  (or  x>erhaps  recognised  ?)  the  disease 
there  before.  It  appears,  also,  that  the  Chreater  Antilles  have  not 
escaped  typhoid,  from  the  accounts  of  severe  epidemics  of  it  in  Cuba  in 
1853-54,  and  in  San  Domingo  in  1871-72  by  Dupont,^°  and  Llenas ;"  in 
Cuba,  where  epidefnics  of  typhoid  would  appear  to  be  by  no  means 
uncommon,  the  number  of  cases  in  those  two  years  was  2488,  of  whom 
459  died.  The  epidemic  prevalence  of  typhoid  in  the  Bermuda  is 
mentioned  in  the  official  reports*^  for  1866,  when  it  occurred  among  the 
civil  population  as  well  as  among  the  British  troops,  and  for  1869, 
when  it  was  confined  to  a  single  regiment  of  710  men  (forty- three  cases 
and  nine  deaths). 

In  Cayenne  typhoid  has  several  times  attained  to  epidemic 
diffusion,  as  in  the  winter  of  1852-53,  when  some  500  cases 
were  observed  among  the   convicts.^     Prom  Surinam^  also,. 

'  L.c,  p.  35. 

'  '  Arch,  de  mdd.  nav.,'  1869,  Aug.,  p.  13^. 

3  '  Notes  Bur  quelqaes  malad.  observes  k  la  Guaddoape,'  Paris,  1873.,  p.  42. 

*  *£tade  hyg.  et  m^.  du  Camp- Jacob./  Paris,  1873,  p.  41. 

'  'Arch,  de  m^d.  nav.,'  1865,  Mars,  p.  227. 

^  <Bo8t.  Med.  and  Surg.  Joum.,'  1867,  July,  p.  447. 

'  *  Lancet,'  1880,  April,  p.  540. 

8  *  Med.  Times  and  Oaz.,'  1868,  April,  p.  457. 

9  lb.,   1868,  Feb.,  p.  200,  and  'Brit  and  For.  Med.-Chir.  Rev.,'  1868,  July, 

p.  237- 
^^  <  Notes  et  observ.  surla  c6to  orientale  d'Ameriquc,'  Montp.,  1868,  p.  53,  based 

oil  the  data  of  Piua  y  Pinnela  ('  Topogr.  med.  do  la  Isla  de  Cuba '). 

1^  '  Contribution  h  I'hbtoirc  des  maladies  de  S.  Dominigue,'  Paring  1874^  p.  37. 

'2  •  Brit.  Army  Reports '  for  1866,  viii,  p.  63,  and  for  1869,  xi,  p.  ff 

*^  DutrouLiu,  1.  c.y  p.  20. 
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there  is  information  which  points  to  its  somewhat  freqiient 
occurrence  there.^     As  to  its  frequency  in  JBrazil,  and  more 
particularly  in  Bio^  the  only  place  from  which  there  is  any 
information  on  the  subject^  there  are  very  conflicting  opinions 
among    the    practitioners^    which   appear    to    me    to    hare 
arisen^  not  so   much  out  of  the  facts  themselves^  as  out  of 
the  more  or  less  incorrect    interpretation  of  them.      Some 
physicians  are  of  opinion  that  typhoid  had  been  prevalent 
there  in  former  times  ;   while  others,  such  as  Sigaad/  believe 
that  it    came  first  in  1836  by   importation   into   Kio  by  a 
Spanish  vessel  from  the  Canaries,  admitting^  however,  that 
the  disease  has  never  become  extinct  since  then^  and  has,  on 
several  occasions,  as  in  1842,  reached  to  epidemic  difiPosion. 
'On  the   other  hand,   Lallemant^   states  that    only   sporadic 
cases  of  typhoid  came  under  his  notice  from  1845  to  1 848,  and 
these  were  in  fresh  arrivals  from  Europe ;    Bonrel-Ronciere 
mentions  the  opinion,  prevalent  there  at    the    time^  that  a 
''^  mephitic  condition "  had  developed  in  the  city  in  conse- 
quence of  the  canalisation-works  in  progress  in  1863  ^^^  1864, 
and  that  this  condition,  joined  to  a  '^  malarious  soil^'^  had 
given  rise  to  an  epidemic  of  typhoid  ;*  and  Homem*  asserts 
that  the  disease  since   1870  has  been  more  common   in  the 
city  than  formerly,  and  that  the  earlier   cases    of   typhoid 
were  mostly  errors  of  diagnosis.     It  appears,  at  any  rate,  to 
be  well  established  that  the  disease  now  figures   not   incon- 
spicuously in  the  statistics  of  sickness  at  Rio.      In  the  River 
Plate   States  typhoid  counts  among  the  prevalent   infective 
diseases.®     The  same  is    true   of    Chili;    earlier    observers 
(Poppig,'^  Brandin,®  and  Gilliss')  had  called  attention  to  the 
frequent  occurrence  of  ''  typhous  fever,*'  known  there  under 
the  name  of  "  chavalongo  /*  and  more  recently  the  French 

'  V.  Leent,  •  Arch,  de  m^.  nav./  1881,  F^vr.,  p.  99. 

*  '  Dn  climat  et  des  maladies  da  Br^sil/  Paris,  1844,  pp.  192,  251. 

3  'Casper's  Wochenschr.  fur  die  Hlkde./  1845,  p.  470,  1849^  p.  545. 
^  'Arch,  do  m6d.  nav./  1873,  Mars,  p.  204. 

^  '  Estadio  clinico  sobre  as  febres  do  Bio  de  Janeiro.'    (Abstract  in  the  '  Arcb. 
do  in^.  nav./  1879,  J»"'»  P»  S^O 

*  Dupont,  1.  c,  p.  17  ;  F^ris, '  Arch,  de  m^.  nav.,*  1879,  Oct.,  p.  247. 
^  '  Clarus  nnd  Radius  Bcitrago  zur  pract.  Heilkd.,'  1834,  i,  p.  528. 

'  '  Do  la  influencia  delos  differontes  cliinas  sobre  el  hombre,'  Lima,  1826. 

*  '  U.  S.  Naval  Astronom.  Ezpcd.  to  the  Southern  Hemisphere/  Washington, 
1855. 
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naval  surgeons,  who  had  opportunities  of  seeing  many  cases 
of  that  disease  at  Valparaiso,  have  come  to  the  conclusion 
that  the  disease  is  really  typhoid.^  Ullersperger^  gives  an 
account  of  an  epidemic  of  typhoid  which  occurred  at  San- 
tiago and  other  places  in  Chili  in  1864,  using  as  his  authority 
the  annals  published  by  the  University  of  Santiago.  I  am 
unable  to  decide  from  independent  evidence  how  far  we 
may  trust  tho  statement  of  Tschudi^  that  "  typhus  ^'  is  gene- 
i*ally  diifnscd  along  the  littoral  of  Peru,  as  well  as  in  the 
Puna  and  Sierra  regions,  and  how  far  this  "  typhus  ^'  corre- 
sponds to  typhoid ;  I  have  met  with  only  one  notice  relating 
to  the  point  from  Callao,  by  Foumier,*  according  to  whom 
typhoid  appears  to  be  common  there.  From  Guayaquil 
(Ecuador)  wo  have  an  account  by  Sigaud,^  following  Hauvel, 
a  surgeon  of  the  French  navy,  of  a  severe  epidemic  of 
typhoid  which  broke  out  among  the  beseigers  during  the 
siege  of  the  town  in  1834,  and  afterwards  spread  to  the 
town  itself,  and  in  the  end  to  the  ships  lying  in  the  harbour. 
More  recently,  Duplouy^  has  mentioned  the  disease  as  one 
occurring  frequently  there.  Finally,  I  shall  direct  attention 
to  the  interesting  statement  of  Metcalfe,^  that  sporadic  cases 
of  typhoid  occur  from  time  to  time  on  Norfolk  Island,  a 
small  point  of  land  situated  in  the  Pacific,  between  New 
Caledonia  and  New  Zealand,  in  lat.  29°  3'  S.  and  long. 
167^58' E. 

§  154.  An  Ubiquitous  Disease;    Comparative  Immunity  op 

THE  Tropics. 

Tho  sketch  of  the  geographical  distribution  of  typhoid 
given  above  in  outline,  justifies  the  designation  of  an 
nhiquitmis  disease  which  I  gave  to  it  at  the  beginning  of 
tho  chapter ;  it  proves,  in  fact,  that  the  incidence  of  the 
disease  is  as  wide  as  the  globe,   and  it  disposes  of   tho 

^  Notice  in  '  Arch,  de  m^d.  nav./  1864,  Aoiit,  p.  102. 

*  *  Virchow'g  Archiv/  1869,  vol.  48,  p.  501. 
'  '  Oest.  med.  Wochenschr./  1846,  No.  12. 

*  *  Arch,  de  m^.  nav./  1874,  Sept.,  p.  254. 
'  L.  c,  p.  197. 

*  'Arch,  do  m6d.  nav./  1864,  Oot.»  p.  a8i. 
7  '  Brit  Med.  Joam./  1880^  Not.»  p.  740^ 
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opinion,  which  had  been  widely  accepted  nntO  quite  recent 
times,  that  the  tropics  enjoy  a  complete  immnnity  from  it 
Typhoid  is  certainly  rarer  in  lower  latitudes  than  in  Idgfaer^anci 
especially  rare  in  the  tropics  ;  bnt  the  facts  w^hich  have  latelv 
reached  us  concerning  the  difFasion  of  the  disease  in  IndiSt 
make  it  doubtful  whether  this  relative  immnnity  is  in  reab'ty 
as  groat  in  other  tropical  rogions,  as  it  seems  to  be  at 
present.  At  all  events,  in  the  facts  hitherto  established  of 
the  occurrence  of  typhoid  throughout  the  -whole  of  India, 
in  Burmah,  Cochin  China,  Reunion,  Mauritius^  Madagascar^ 
Tahiti,  Sennegambia ;  in  the  frequently  observed  epidemic 
outbreaks  of  it  in  the  West  Indies  and  the  Bermudas,  in 
Cayenne,  Brazil,  and  other  countries  ;  and  in  the  remarkably 
frequent  cases  of  typhoid  sickness  among  the  crews  of  ships 
in  harbours  in  the  tropics  (wheroof  moro  anon)~we  have  in 
all  this,  together  with  the  general  diffusion  of  the  disease 
in  temperate  and  high  latitudes,  evidence  that  the  climaitr 
or,  in  other  words,  the  physical  nature  of  the  atmospherr 
characteristic  of  the  particular  region,  does  not  in  and  h 
itself  exert  a  determining  influence  on  the  occurrence  of 
typhoid,  and  that  the  reason  of  the  comparative  rarity  of 
the  disease  in  the  tropics  must  be  attributed,  therefore  tf> 
other  circumstances. 


§  155.  Relation  to  the  Seasons. 

That  it  is  not  the  high  temperature,  giving  to  tho  tropical 
climate  its    essential    character,  which    accounts    for    this 
relative  immunity    of    the    tropics  from   typhoid,    may  be 
inferred  from  the  fact  that  a  high  state  of  tho  thermometer 
in  general  not  only  does  not  preclude  the  prevalence  of  the 
disease,  but  even  favours  it  to  a  certain  extent,  and  that  the 
point  of  greatest  prevalence  falls  mostly  in  the  warm  or  hot 
season.     In   order   to   make  clear   this   question    as  to  the 
relative  amount  of  typhoid  in  tho  several  seasons,  I  subjoin 
in  the  first  place,  the  results  of  a  statistical  inquiry  into  the 
circumstances  in  question  in  various  parts  of  the  world. 

From  this  statistical  conspectus  of  the  amount  of  sickness 
in  tho  several  seasons  of  the  year,  we  obtain  the  interesting' 
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fact  that,  at  by  far  the  larger  number  of  places  of  observa- 
tion, the  maximum  of  cases  falls  in  late  summer  and  autumn 
and  the  minimum  in  spring ;  that  in  some  regions,  the 
summer,  and  in  others  the  winter,  takes  a  lower  place  than 
the  spring ;  and  that  only  in  Munich  and  Prague  does  the 
number  of  cases  (or  of  deaths)  in  winter  exceed  that  of 
autumn,  while  at  Stuttgart,  in  Sweden,  and  at  Hamburg,  the 
two  are  almost  equal.  Taking  the  amount  of  sickness  in 
spring  as  unity,  we  arrive  at  the  following  ratios. 

Table  of  the  Ratios  of  Typhoid  in  Autumn,  Winter  and  Summer^ 

reckoning  the  Spring  Sickness  as  i. 


Place. 

Autumn. 

Winter. 

Somnier. 

Copenhagen    . 

49 

2*1 

2*9 

Drammen 

3*4 

2*2 

15 

Lausanne 

33 

1-9 

1*9 

London    •       •        •        . 

3'3 

n 

2*2 

Paris        .        .        .        . 

2*9 

1*6 

1*8 

Massachosetts 

2*8 

1*3 

1*6 

Leipzig    .        .        .        . 

2*7 

17 

2*1 

Christiania 

2*4 

2*2 

1*3 

Boston     .        .        .        . 

2-4 

1*2 

1*6 

Frankfurt,  o.  M.      . 

2*2 

1*3 

1*5 

Berlin      .        .        .        . 

2'0 

1*2 

1*4 

Nassau     .        .        .        . 

2*0 

1*6 

1*3 

Geneva     .        .        .        . 

1*9 

17 

1*0 

Chemnitz 

1*9 

1*4 

1*8 

Basel       .        .        .        . 

17 

1-3 

13 

Glasgow  .        .        .        . 
Pittsburg 

17 

09 

09 

1-6 

1*0 

0*9 

Breslau    .        .        •        • 

1-5 

1*2 

1*3 

Sweden    .        .        .        . 

1*2 

1*2 

1*1 

Hamburg 

1*2 

13 

o*9 

Stuttgart 

1*2 

13 

1*0 

Munich    .        .        .        . 

o*7 

13 

0*7 

Prague     .        .        .        . 

o*7 

13 

07 

The  result  obtained  from  these  tables,  that  the  amount  of  the  sickness 
touches  its  highest  point  in  autumn,  is  fully  borne  out  by  the  facts  as 
tx)  the  season  of  greatest  prevalence  of  typhoid  in  many  other  localities ; 

^  Under  the  term  "  snmmer  "  I  imderstuid  the  months  June,  July,  and  August ; 
under  antunSn '  ScptenAer;  October,  and  November ;  under  winter  December, 
January,  and  February;  and  under  spring  March>  April,  and  May.  The  only 
exception  to  this  in  the  next  table  (p.  644)  is  in  the  case  of  Sweden^  where  the 
figures  in  the  official  statistics  are  given  for  the  quarters  (JtB^r- lf"«*  ' 
-and  not  for  each  month. 


644         OEOGBAFHIOAL  AND   HISTOEICAt,   PATHOLOGT. 


^ 

•inudS 

p5i?|Bsi|?E|  ?  =  ?tim 

s 

-ornninv 

||JjHk~sS|H|  f   K  5?,pH! 

to 

.™., 

4          "          '      2"  - 

J 

t'K 

i's«Iir?*5°S'^i  i   "  ifJ^^r 

1 

■ludv 

l1'5,5S.  =  5:t:||2.=  |   i»     S    ,  =g^ff|: 

a 

-<P"B 

ifs?;-|5i=-rssS|  s   =,  t3%si,, 

g 

'taaitH 

ls-=?r:'-?5«--i  €   5  |3  =  ^J|5 

s 

■^„, 

1  Sj?*!?*??!'"  1  1  -  i-s"J"s"jS 

s 

■svivaaa 

ism?r~izT~-i  s  8  |S=5||, 

.■^ 

■j»nm«ojj 

iS=.jj|sg;?5sS'S|  =:  s.  ,-5,3W|J 

ft. 

■BUftlSO 

1  RS'S.H'sJj'J?- 1  s  ?  isr-ai^ 

1 

■j«linwd»B 

ill»  =  HS8~l1»i  %  ?  iS%'B.\' 

■imanv 

tm-tBt'V''i  s  s  1  as*ai- 

^ 

^  ^=nnr 

i»8Ks:-S|8,fs?-|  5   r,  |SS:rj|; 

1  J-*|4|^JJT-^:,^I  I  s  i-r^:?,! 

6 

-J 

..  =  =|==^,..|.  =  =  =,=J.|.f 

. 

^ 

1 

s        « 

liliJillliiil  i  Jjil&j 

TYPHOID   FEVER. 


645 


a 

o 
> 


o 

^ 


.2  cS 

s  ^ 

£  2 

"g  S 


00 


£        S        ^ 


to 
p 


o 

es 


o 


^   4 

0     CO 


a 


a 
o 
to 


a 


u 

n 


O    00 
5    «" 


2  '^ 
tcra 

0  P« 

O  CO 

•?  a> 

es  a 

I  - 

n 


r  S 


0 


o 


8(3 

00 


5       =" 


I 


o 

a  V 

-*»    o 


00 


0> 

> 
a 

< 

•a 


•2      iS*      ^ 


a 


a  ^ 
u     • 

m  \ 
a% 

^       ft® 


ON  « 

00  CB 

'^  "S 

-s  ^ 

a  1^ 

I 

a 


00 


a 


ha 

c 


OS 


If    00 

> 
fa  ^ 

^  S 

o    « 

a  « 

.1 


03 

•a 

03 


60 

.3 

o 


^ 


u 

0 

o 


u  o 


ON    ^ 
•I  00 

f    .  - 


a  .-g 


p«^ 


5  .:. 


•-«       O 

p  " 

g  s> 

s  n 


^ 


5  »« 

a    0 

"^     08 


fa 

p 


p 

o 


o 

•-9 

I* 

M     (5 


%*  p 

I  .a  » 

•«  !2     • 
(^ 

a^ 

s  e  fl 


P 


08     »<« 

CO   .^ 


O 

ON 


4 


I 


-«9 

0 

:5   & 


o 

? 

s 


to 

0 

«p4 

8 

o 

08 

'p« 
3 

n 

I 

o 

5 


S  ^ 


«B     ^^ 


a^  V, 


a 


OB 

.    I 


00 
«-* 
00 


.3 

0 


i 

5 


'.      •^     A      '"S  08 


S 


p4         in 

-    I 


s 


.3  A  ^ 

9     o 


0 


•4J 

P 

0 

GO 


S3   -. 


8  § 

-P  a 

2  5 

-^  « 

a  i 

fa  j> 

-•  'o 


o 
p 


OB 

0 

p« 

o 

«^ 

CO 

s, 

•  •H 

00 

a 

M4 

'T3 

08 

•k 

O 

1 

^ 

0/ 

a> 

'O 

•g 

> 

a 

o 

0 
0 

C3 

« 

I-) 

N 

^ 

o 

>*J 

»4 

*^ 

5 

^ 

• 

08 

U) 

cs 

^ 

NO 
00 

p 

« 
« 

o 

£ 

o 

o 

o 

On 

«M 

JZ5 

• 

o 

V 

P4 

5  ZT  ^ 

a  i  *- 

fa  «  „• 

^    00 


0 

a 
a 
g 

0 

(Q 
01 
(Q 

a 


a 

0 

o 

3 

o 

o 

p 


to 

o 

8 

o 

08 

3 

•*« 
P« 

OB 

o 

« 
'g 

« 

0 

o 

O 

o 

-S 

0 


CI 


09 

"o 

s  « 
fa  '^ 

S 


0 
O 


1 


646         GEOGBAPHICXIi  AND   HISTOBIOAL   PATHOLOGY. 

for  example,  in  Schwe^in**  Bremen,'  and  oilier  districts  of  Germasj; 
in  Iceland,  where,  out  of  six  epidemics,  the  disease  reached  its  heiglit 
four  times  in  late  summer  and  autumn ;  in  Malta  (Marston) ;  in  Italy, 
where  the  highest  point  in  the  larger  number  of  typhoid  epidemics  feU 
in  autumn ;  at  the  Cape,  where,  out  of  four  epidemics,  three  fell  ii 
summer  and  autumn  and  one  in  winter;  in  Greenland  (Lange)  and 
Newfoundland  (Anderson) ;  in  Pennsylvania,'  California  (Praslow),  and 
Oregon  (Glisan). 

All  tho  more  notoworthy  is  the  circumstance  that,  in 
tropical  and  subtropical  regions,  it  is  chiefly  the  hot  months 
that  form  the  typhoid  season. 

Of  three  epidmics  in  Algiers,  for  which  the  time  is  giren,  two  woe 
in  summer  and  autumn  and  one  in  summer ;  Amould  and  Kelsch  state 
that  the  maximum  falls  there  in  summer;  and  that  applies  also  to 
Tunis  (Ferrini),  Japan  (Friedel),  and  the  Biver  Plate  States  CBupont). 
All  observers  in  India  (Bryden,  Hanbuiy,  and  others)  are  agreed  that 
most  cases  of  typhoid  occur  in  the  hot  season,  and,  next  to  that,  in  tk 
season  corresponding  to  our  autumn ;  in  Bengal,  according^  to  Don,  73 
per  cent,  of  all  the  cases  observed  fell  within  the  periods  named.  la 
Cochin  China,  typhoid  is  prevalent  in  July  (Danguy),  in  New  Caledonia* 
at  the  time  of  greatest  heats,  in  the  Bermudas  in  summer  and  autumn, 
and  in  Cuba  mostly  in  the  months  from  June  to  November  (Dupont). 
In  Guadeloupe,  on  the  other  hand,  according  to  several  years*  obsem- 
tions  by  Brassac,  tho  disease  occurs  chiefly  in  autumn  and  the  beginning 
of  winter ;  in  Bio,  also,  as  Homem  states,  typhoid  is  mostly  seen  in 
autumn  (March  to  June). 

§  156.  Relation  to  the  Tempkbature. 

This  association  of  the  disease,  in  its  development  and 
diffusion,  with  particular  seasons,  points  to  some  influence 
exerted  by  certain  meteorological  conditions  which  make 
themselves  felt  at  one  season  or  another,  according  to  the 
locality,  tho  kind  of  soil,  or  other  peculiarities  proper  to 
the  climate  of  the  region.  Certain  states  of  the  weather, 
therefore,  would  principally  determine  the  pathogenesis. 
To  decide  precisely  what  the  grounds  are  of  this  assumption 

^  Bruckner, '  Arclnv  fiir  wissensch.  Med.,'  1S67,  iii,  p.  160. 

3  Lubstorff, '  Bcitr.  zur  Kenutiiiss  des  OfiTentl.  Qesondheitszastandes  der  Stadt 
Lfibcck,'  Lub.,  1862,  p.  17. 

'  According  to  numerous  statements  in  the  '  Transact,  of  the  Pennsjlraaia 
State  Med.  See.'  Varian  (I.  c,  1873,  p.  137),  in  his  accoant  of  the  epidemic  ia 
the  late  summer  and  autumn  of  1872  in  Crawford  County,  speaks  of  it  as  "tbt 
endemic  ferer  of  the  season." 

*  Notice  in  '  Arch,  de  m6d,  nav.,'  1866,  Jany.,  p.  2  j. 
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— or,  to  put  it  more  generally,  what  the  meteorological  factors 
a,ro  which  exert  that  influence  on  the  amount  of  sickness — 
is  not  so  easy  from  a  comparison  between  the  weather-condi- 
tions in  various  localities  visited  by  the  disease  at  varions 
seasons,  and  the  amount  of  sickness  or  mortality  in  them 
respectively,  as  from  a  comparison  of  the  amount  of  sick- 
ness in  one  and  the  same  place  at  different  times,  regard 
being  had  to  the  prevalent  weather-conditions.  All  investiga- 
tors hitherto  have  followed  the  latter  line  of  investigation, 
without,  however,  coming  to  a  harmonious  conclusion.  That 
no  special  importance  in  this  connexion  can  hb  ascribed  to  the 
temperature  of  the  air — ^high  or  low — by  itself,  follows  from 
the  fact  that  the  acme  of  the  disease  falls  variously  in  various 
regions  within  higher  latitudes,  either  in  autumn  or  in  winter  ; 
while,  in  the  tropics,  it  falls  mostly  at  the  time  of  the  greatest 
heats.  Prom  a  table  which  I  have  prepared  of  numerous 
epidemics,  I  elicit  the  fact  that  typhoid  is  almost  as  com- 
mon in  cool  as  in  warm  summers,  at  the  cold  as  at  the 
warm  period  of  autumn,  in  mild  as  in  severe  winters.  The 
following  tabular  survey  of  the  mortality  from  typhoid  in 
Berlin  in  the  several  months  of  the  year,  from  1 871  to  1878, 
side  by  side  with  the  temperature,  the  rainfall,  and  the 
height  of  the  sub-soil  water  at  the  time,  may  be  useful  for 
judging  of  this  and  other  questions  to  follow,  as  it  is  based 
upon  observations  very  carefully  collected  over  a  very  con- 
siderable period.^ 


Table  of  Deaths  from  Typhoid  in  Berlin, 


Number  of  deaths  . 
Mean  temperature  (Reaumur) 
Rainfall  (in  tenths  of  an  inch) 
Sub-soil  water 

Number  of  deaths . 
Mean  temperature  (Reaumur) 
Riunfall  (in  tenths  of  an  inch) 
Sub-soil  water 


I87I 

1872 

47 

81 

-3*99 

o'6i 

1496 

1978 

1-94 

1-81 

3t 

44 

-I'OO 

1*39 

i3'2i 

800 

202 

1-84 

61 

3-28 

io'92 

1-90 

60 

O'll 

S*4o 
1-91 


1874 

1875 

43 

1876 

1877 

1878 

Mean. 

22 

47 

20 

„,. 

3-45 

1*40 

-1-66 

249 

1*49 

-0-651 

17.12 

39*07 

867 

37-83 

18-58 

i7*oa' 

1-66 

1-37 

1-81 

1-69 

1-62 

— - 

41 

65 

42 

40 

17 

— 

177 

-279 

1*90 

*S7 

329 

074 

7'«5 

9*55 

38'2 154-93 

6-55 

1671 

1-71 

1*62 

1-91 

1-78 

1-78 

— 

^  The  data  are  taken  from  the  statistical  year-book  for  the  (S^  of  B 
issued  by  Herr  Bdckh.  '  Mean  of  25  years.  '  Mean  of  tf 
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Table  of  Deaths  from  Typhoid  in  Berlin — {continued).          1 

. 

.87. 

.87* 

1B73      1874 

187s     .S76 

.877 

,>^;'>. 

|- Number  of  rteatha.        .        . 
■;  J   Mi^an  tempenituro  (Roomnr' 
«1   IlainfaU  (in  tenths  of  an  inch' 
*      Sub-Boil  water 

35 
so-) 

2-4.2 

32 

■  4-6.1 
1-91 

85      70 
i-8'     379 

i9'os|i8-07 
I'JB,   1-75 

0-32 
1-57 

3-9S 
59-50 
2-33 

>7'3S 

111'? 

r  Number  of  deaths  - 
^  J   Monn  temperature  (Reaumor' 
5-1   lUiufttlUintentliBofanincli; 
^   L;Snb-9oa  water 

17-65 

2-4a 

40 
869 

1-JO 

110  ■  47 
6-00     8-49 

10-4* 

1-76 

22 
7-8S 
14-07 
2-63 

39 
2-81 

rWumbcr  of  deaths.        . 
<^\  iMt-an  tcmpcraturo  (lieanmnr) 
E  1    Ufimfall  (in  tentliB  of  an  inch) 

LSub-ioil  water 

46 

8M,1 
i6-.g 
3-29 

48 

90 
9-10 

1-87 

joso 
1-87 

46 
i'-37 
31-17 

1-SO 

597 
2-32 

20 

'yo3 
a-09 

i\ 

Nnmbar  of  deaths  . 

Kainfall  (in  tenths  of  an  inch) 
Snb-BOil  water 

30 

fil'OJ 

21& 

50 
18-JS 

175 

33 
140" 

10-.17 
1-74 

46 

"S-37 
iS-oi 
1C3 

48 
1478 
z8-io 

1-9R 

21 

1-90 

l-8i    - 

%\ 

Number  of  deaths  . 
Mean  tcmperatura  (Reaumur) 
Itainfall  (in  tenths  of  an  inch) 
Sab-soil  water 

33 

99 

.6-37 

49 
■618 

55 
17-10 

ii-.ij 
i-&a 

.1% 

10-15 
1-B6 

3. 
'Ill 

34 

'S-59 
1-6!] 

2s  : 

lJ-»4  If 

IS-:? 

l 

Sumber  of  deaths  . 
Mean  temperature  (Renumur) 
Itiiiutali  (in  tentha  of  an  inch) 
Snb-soil  water        .        . 

72 
lo-.io 

128 

10-48 

1-67 

68 

1902 
1-56 

82 

i2-ij 
1-38 

148 
■6-57 

1-41 

77 
1-55 

87 
1S-.6 

52-60 
i-4y 

1-Oi    - 

fc  r  Number  of  deatiis  . 
g  J  IMeuti  tumperature  (Iteaumnr 
f.")  iRninfnU  {in  tentliaof  an  iocli' 
[0  L  Sub-goil  water 

108 

IJ-?8 
1-83 

134 

1375 

■  fi-JS 
1-48 

108 

92 

1-29 

162 
11-94 
1091 

1-32 

73 
11  07 

J 1-15 
1-43 

93 

46     - 

u  r  Number  of  dofltha  . 

Si   Rainfall  Cm  tenths  of  an  ineb) 
O  L  Sub-soil  water 

100 

1-75 

287 

8-91 
1-44 

1.1 -So 
1-48 

86 

Si 

1-23 

114 
SSI 

S6-7i 
129 

66 

W49 
7-6o 
1-37 

107 
1-47 

36  1  - 
9.11 1  ^ 
980  irf 

l-+i    - 

C   r  Number  of  ilcatb*. 

■S  J   Mean  temperature  (Reaumur; 

£1  'Rainfall  {in  teatb*  of  in  ineb' 
•1  I  Sab-wii  water 

72 
'■75 

1-73 

174 

Ml 

1-5G 

55 

1-50 

68 

2-1.1 

.1''40 
1-4G 

66 
1-66 
26-17 
1-40 

»3o,i 
1-47 

37     - 
3-S9!  I* 

S'? 

!_{ 

Number  of  deaths  . 
Me»n  tomperatnro  (Reaumur) 
Rainfall  (in  tenths  of  an  iiichj 
iub-BOil  water 

106 

-'*.5S 
'■1-4.1 

1-77 

91    ■  46 

2-10     1-77 

17s  1    I-fJl 

1-27 

73 

-0(13 

43 
0-90 
17-00 

148 

38 

'S-S8 
1-56 

26     - 
o-8o.   u-i! 
164.!  n« 

1-46     - 

If  we  extract  from  this  tabic  a.  few  fecU  specially  indicating  the        1 
relation  of  the  amoimt  of  sicknosB  to  the  height  of  the  tempentnie,  ve        1 

J 
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find  that,  in  spring,  the  severest  mortality  (285  deaths)  was  in  1873,  with 
a  temperature  0*43^  B.  below  the  mean,  that  the  lowest  in  spring  (54 
deaths)  was  in  1878  with  a  temperature  of  1*02°  B.  above  the  mean,  and 
that,  of  intermediate  death-rates,  that  of  1 871  (133  deaths)  corresponded 
to  a  temperature  0*29°  B.  below,  and  that  of  1872  (i  16  deaths)  to  1*83^ 
B.  above  the  mean.  The  severest  summer  endemics,  those  of  1872  and 
1875  (282  and  269  deaths)  had  a  temperature  respectively  of  0*31^  and 
1*39°  above  the  mean  of  twenty- five  years ;  on  the  other  hand,  with 
almost  the  same  temperatures  in  1876  and  1877  (0*79°  and  i'o6°  above 
the  mean)  there  were  only  about  half  the  number  of  deaths  (182  and 
142  respectively). 

Just  as  we  find  for  spring  and  summer  no  constant  rela- 
tion between  the  degree  of  temperature  and  the  amount  of 
mortality  from  typhoid,^  equally  little  is  the  assertion  bonvo 
out — for  Berlin — that  the  maxima  of  the  autumnal  epidemics 
correspond  to  years  with  high  summer  temperature. 

The  severest  autumnal  epidemic  in  the  period  from  1871  to  1878  falls 
in  the  autumn  of  1872  (596  deaths),  the  temperature  having  been  1*79^ 
B.  above  the  mean,  while  it  had  been  0*31  above  the  mean  in  summer. 
On  the  other  hand,  in  1875,  when  the  highest  summer  temperature  of 
the  eight  years  was  reached  (1*39  above  the  mean),  there  were  only  344 
deaths  from  typhoid  in  autumn  (with  a  temperature  0*84^  below  the 
mean),  or  rather  more  than  one  half  the  number  in  1 872.  Next  to  1875* 
the  highest  summer  temperature  was  in  1877  (1*06^  above  the  mean) 
and  in  1876  (0*79^  above) ;  those  years  far  exceeded  1872,  and  yet  the 
deaths  from  typhoid  were  no  more  than  253  and  205,  or  about  one-third 
the  number  in  1872. 

§  157.  Relation  to  the  Rainfall. 

Greater  stress  as  a  cause  of  typhoid  is  laid  on  the 
atmospheric  moisture,  or  on  the  rainfall,  than  on  the  atmo- 
spheric temperature;  and  attention  has  been  particularly 
called  to  the  frequency  of  its  epidemic  prevalence  in  dry 
years,  especially  in  an  autumn  following  a  hot  summer  with 
little  rain. 

Cless,  in  his  history  of  the  epidemics  of  mucous  fever  in  Stuttgart,^ 
has  shown  that  a  hot  and  dry  summer  had  preceded  the  appearance  of 
the  disease  in  autumn  on  several  occasions,  and  that  the  outbreak  of 

*  I  would  especially  point  out  that  the  relation  ia  question  does  not  come  out 
differently  when  the  calculation  is  made  for  shorter  periods,  or  for  single  months. 
The  table  supplies  many  evidences  of  this;  I  may  mention  puticiiUurly  the 
month  of  Aug^tin  1872  and  in  1875,  and  the  month  of  July  in  i^** 

'  L.  c,  p.  108. 
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the  epidemic  then,  coincided  with  the  settiog-in  of  wet  weather;  bnthe 
showed  no  desire  to  cany  his  conclusions  farther.^  Other  obserren 
arrived  at  their  conclusions  much  more  quickly  ;  among  the  rest,  Mur- 
chison,^  who  found  in  the  English  experiences  of  1846  and  i860  a  con- 
firmation of  the  opinion  that  tjphoid  occurred  with  especial  aeYeritj 
idter  those  summers  which  were  characterised  by  their  drought  and 
beat,  while  it  was  remarkably  slight  in  summers  and  autamna'which  were 
oold  and  wet.  Still  more  decided  was  the  declaration  of  Zitlzer,'  on  the 
ground  of  his  Berlin  observations  of  1863-66  :  "The  colder  and  wetter 
a  season  is,  the  less  is  the  mortality  [from  typhoid]  in  the  season  fol- 
lowing ',  the  smaller  the  amount  of  rain  (in  proportion  to  the  tempera- 
ture), or  the  warmer  the  season  has  been,  the  more  severe  will  typhoid 
be  in  the  next  three  months."  Trier*  also  concluded,  from  inquiries 
•covering  the  period  from  1842  to  1858,  that,  in  Copenhagen,  dry  and 
warm  summer  weather  favoured  the  development  of  the  disease. 
although  he  had  to  admit  that  there  were  many  exceptions  to  this 
rule.  Socin^  in  like  manner  inferred  fi-om  his  inquiries  into  typhoid 
at  Basel  from  1864  to  1869,  that  unusual  drought  preceding  would 
encourage  the  development  of  typhoid  epidemics ;  but  he  leaves  it  open 
whether  it  was  the  drought  or  the  subsequent  rains  (both  of  them  as 
affecting  the  soil)  that  supplied  the  actual  favouring  cause. 

On  the  other  hand^  Buhl/  who  had  meanwhile  been  carry- 
ing out  his  acute  inquiries  as  to  the  influence  of  the  height 
of  the  subsoil  water  on  the  development  of  typhoid,  became 
convinced  "  that  in  Munich  it  was  not  to  the  meteorological 
precipitations  that  we  should  assign  the  determining'  cause 
of  the  amount  and  intensity  of  typhoid."  Seidel/  indeed, 
taking  up  the  inquiry  in  turn,  thought  that  he  had  maide  out 
*'  that  in  Munich,  during  any  month  with  a  greater  rainfall 
than  the  average  of  the  season,  there  will  more  probably  be 
a  decline  in  the  number  of  typhoid  patients  below  the  ave- 
rage of  the  particular  month,  than  a  rise  above  the  average, 
and  vice  versa ;"  but  Pettenkofer®  showed  that  this  view 
is  justified  only  under  certain  circumstances.      The  doctrine 

*  "  It  is  certainly  not  dilBcult,"  ho  remarks  with  profound  truth  (p.  no),  "to 
bring  the  whole  group  of  antecedent  influences  into  relation  with  the  epidemic, 
and  to  interpret  it  accordingly ;  so  that  at  last  we  think  that  wo  have  proved  in 
the  clearest  manner  that  this  epidemic  must  necessarily  have  originated  at  this 
particular  time.  But  he  who  thus  accounts  for  everything,  accounts  in  the  end  for 
nothing." 

*  L.  c,  p.  411. 

3  'Beitrage  zur  Aetiologic  ...      .  dcr  typhoiden  Krankheiten/  Berlin,  1870, 

*  L.  c.  *  L.  c,  p.  14,  *  *  Zcitschr.  fur  Biologie/  1865,  i,  p.  7. 
'  lb.,  1866,  ii,  p.  169.  '  lb.,  1868,  iv,  p.  13. 
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of  the  influence  of  meteorological  precipitations  on  the  pro- 
duction of  typhoid  underwent  further  criticism,  by  means  of 
A  series  of  direct  observations  on  the  state  of  the  weather  at 
the  time  of  the  outbreak  and  prevalence  of  epidemics  in 
various  parts  of  Europe. 

Thus  Maclagan,^  among  others,  confirming  the  opinion  that  had  been 
hazarded  by  Socin,  showed  from  his  experiences  in  Dundee  and  its 
vicinity,  that  it  was  not  the  drought  preceding  the  epidemic  that  consti- 
tuted the  essential  ctiologiciU  factor,  but  the  subsequent  i*ains.  Mars- 
ton"  also  had  adopted  that  opinion  on  the  strength  of  facts  observed  in 
Malta ;  and  the  same  view  was  arrived  at  by  Fleischmann'  after  an 
experience  of  many  years  at  the  Bavarian  fortress  of  Kaisheim ;  by 
Hjaltelin,  who  says  that  in  Iceland  the  disease  becomes  epidemic  just 
towards  the  end  of  a  wet  summer ;  and  by  Thomas,^  who  shows  that,  in 
Leipzig,  typhoid  occurs  much  more  abundantly  in  wet  years  than  in 
dry.  Others  again  uttered  a  warning  against  overrating  the  dryness  of 
the  air  as  an  etiological  factor  in  the  question  before  us ;  among  the 
rest,  Colin,'  who  says,  on  the  evidence  of  various  facts  that  had  come  to 
his  notice :  **  These  facts  prove  how  much  exaggeration  there  is  in 
always  blaming  the  drought." 

The  following  data,  from  the  Berlin  statistics  of  typhoid 
and  associated  conditions  of  the  weather,  serve  to  estimate 
the  significance  which  is  to  be  ascribed  to  meteorological 
precipitations  (independently  of  the  temperature  or  in  con- 
nexion with  it).  Arranging  the  years  in  the  order  of  the 
amount  of  rainfall^  proceeding  from  maximum  to  minimum, 
^ve  get  the  following  table. 

Tabh  of  the  Rainfall  and  Typhoid  Mortality  at  Berlin. 


Yi>Br 

BainfaU  (in  tenths  of 

Deaths  from 

XCmT, 

an  inch). 

typhoid. 

1877 

280-18 

612 

1875 

278-61 

939 

1876 

27139 

623 

1871 

25377 

732 

1878 

246*61 

316 

1872 

22674 

1208 

1873 

21958 

859 

1874 

190-37 

697 

1  '  Edin.  Med.  Journ./  1867,  Oct,  p.  397,  and  *Laucet,'  1868,  July,  p.  116. 

'  '  Brit.  Army  Eeports,'  1861,  iii,  p.  493., 

'  'Bayr.  med.  Intelligenzbl.,'  1877,  No.  1. 

^  '  Arcbiv  der  Heilkde,'  1866,  p.  407. 

*  <  De  la  fi^vre  typbolde  dans  I'ann^'  Ftoif»  1878^  |^  Uii* 
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The  BmiUlest  mortality  (32(1)  and  tlie  largest  (i3o8)  boih  oocnr  in 
years  (1878  and  1873)  with  moderate  rainfall  (the  mean  for  fiAeen  jwn 
at  Berlin  being  36064"') ;  the  second  largest  (939)  falls  in  a  ret;  wet 
year ;  but  there  is  no  constant  relation  diecoverable  between  the  Tolame 
of  the  animal  rainfall  and  the  height  of  the  death-rate.  The  followii^ 
table  BhowB  the  relation  between  the  death-rate  in  aatumn  and  the  kind 
of  weather  in  the  preceding  sommer. 


Tahlo  itf  the  AtUamnal  Death-rate  from  Typhoid  at  BerliH, 
and  of  tlie  Weather  during  the  previous  Summer. 


1       Year. 

Sum 

n,.r 

Au.on^ 

iJX' 

Ta,.p, 

R»inii.ll. 

t™p. 

BunT.]).       1 

'      1871 

23o 

13-86  B. 

II5-30'" 

6-35  R. 

43-86"' 

1878 

14-60 

94  59 

8-63 

32-38 

1877 

=53 

'5-53 

H9-38 

7'4S 

5 ''48 

1S73 
187S 

336 

'439 

81-51 

8-30 

51-70 

205 

■safi 

62-94 

740 

65- i^ 

1875 

344 

i5'86 

62- 17 

6-56 

99-04 

1874 

360 

14-83 

54-91 

8-54 

23-47 

tS7J 

5<jfi 

'4-78 

3947 

9-20 

79-58 

The  severest  autumnal  epidemic  (1873),  under  a  very  high  t«mpen- 
tuie  and  copious  rains,  followed  on  a  very  dry  and  moderately  warm 
summei-j  the  nuzt  most  severe  autumaal  epidemic  (1875)  falls  in  a  cool 
and  very  wet  autumn,  which  Lad  been  preceded  by  a  warm  and  mode- 
rately damp  summer;  the  third  in  order  of  severity  (1871),  under  a  veiT 
cool  temperature  (i.e.  raj"  R.  below  the  mean)  and  moderate  isins,  fol- 
lowed an  excessively  wet  (nearly  30"'  above  the  mean)  and  cool  summeri 
and  the  ciivumstances  of  the  fourth  severe  epidemic  (1877)  are  similar. 
The  smallest  moitality  (1878)  falls  in  a  warm  and  dry  autumn,  which 
hod  been  preceded  by  a,  moderately  woim  and  very  wet  summer. 
Lastly,  I  shall  advert  to  tbo  circumstances  in  question  as  they  obtained 
in  the  two  severe  winter  epidemics  of  1871-73  (229  deaths)  and  1872-73 
(318  deaths) ;  the  winter  of  1871-72  was  cold  and  moderately  dry,  and 
vas  preceded  by  a  dry  and  cold  autnmn ;  the  winter  of  1873-73  was  un- 
usually warm  and  dry,  but  it  was  preceded,  on  the  other  hand,  by  a 
very  warm  and  damp  autnmn- 

Afi  regards  Berlin,  there  is  no  definite  relation  wliatsoevrr 
to  be  made  out  between  the  lioiglit  of  the  death-rate  from 
typhoid  and  the  statei)  of  tho  WGather  ;  and  the  iuqairies  at 
other  places  or  in  other  countries  have  led  to  the  same 
result. 
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Franqne*  thus  sums  up  the  experience  of  Nassau  in  this  matter  from 
1818  to  1853:  "Wccan  ascribe  to  meteorological  conditions  hardly 
any  direct  influence  on  this  form  of  disease."  Larsen'  says  that  the 
uniform  course  which  the  disease  in  Norway  follows  in  its  diffusion 
every  year  cannot  be  brought  into  definite  connexion  with  states  of 
the  weather.  Stedman,'  for  Boston,  and  many  other  American  physi- 
cians, express  themselves  to  the  same  effect. 

But  I  consider  the  question  of  an  influence  exerted  by 
the  weather,  and  particularly  by  the  rainfall,  on  the  develop- 
ment and  spread  of  typhoid,  as  answered  in  the  negative 
only  in  so  far  as  relates  to  a  direct  or  constant  influence  of 
this  etiological  factor.  Inasmuch  as  the  spread  of  the  disease 
stands  probably  in  a  certain  relation  to  processes  in  the  soil, 
and  above  all  to  the  amount  and  to  the  movements  of  moisture 
therein,  wo  may  conjecture  a  priori  that  a  more  or  less  abund- 
ant saturation  of  the  soil  by  atmospheric  precipitations  will, 
under  particular  circumstances  of  locality,  determine  the  course 
of  the  endemic  or  epidemic  sometimes  towards  one  side  some- 
times towards  the  other — in  the  one  case,  under  certain  local 
conditions,  copious  rains  would  be  favorable  to  the  develop- 
ment of  the  disease,  in  the  other  case  a  scanty  rainfall. 


§  158.  Associated  with  Certain  Conditions  op  Locality. 

In  its  mode  of  occurrence  and  diffusion  in  space  typhoid 
«hows  a  peculiarity  which  distinguishes  it  very  characte- 
ristically from  all  other  acute  infective  diseases,  and  stamps 
it  as  a  morbid  process  intimately  bound  up  in  its  origin  with 
conditions  of  locality.  Typhoid  occurs  sporadically  unusually 
often ;  in  many  other  instances  it  is  prevalent  as  an  endemic  ; 
or,  finally,  it  attains  to  an  epidemic  difEusion  of  longer  or 
shorter  duration.  But  these  typhoid  endemics  or  epidemics  are 
always  confined  within  local  limits ;  they  never  spread  over 
considerable  tracts  of  country  ;  the  disease  has  never  assumed 
the  character  of  a  wide-spread  epidemic  or  of  a  pandemic. 
And  if  there  have  been,  from  time  to  time,  epidemic  out- 
breaks of  it  simultaneously  at  many  places  near  to  or  remote 

'  '  Nass.  med.  Jahrb^'  18549  pt.  12-13,  P*  884. 

'  L.  c  p.  97, 

3  <  Boston  Med.  and  Surg.  Joum./  18799  OdU,  pb  500^ 
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from  one  another,  tliese  have  not  ha^  any  intimate 
nexion,  as  in  tho  caao  of  wido-spread  epidemics  o£  cliola 
scarlatina,  typhue,  or  yollow  fever ;  hnt  it  is  generally  I 
them  a  matter  of  local  conditions  making'  themseWos  1 
at  a  number  of  points  HimultaneouBly,  but  indopcndentlyfl 
each  other. 

"  The  epidemicB  of  typhoid  fever,"  eajB  Besnier,'  are  Joeal  epiden 
and  their  ciacerbationa  are  absolnteiy  Ifseal  also.  Wiiile  typhoid  «■ 
ragiDg  in  an  intc&se  form  at  Lyons  not  long  ago,  I  tao\  the  trouble  to 
ascertain  that  its  type  at.  Paria  was  simple  and  hcnign.  While  it  v 
to-day  raging  at  Paris  eerercly  and  extensively,  it  continnea  raz«  and 
benign  elaewlierc,  even  in  the  same  country  at  the  same  moment,  oftoi 
even  within  the  same  town,  and  under  a  perfectly  uniform  constitDttoa 
of  the  atmosphere." 

Typhoid  in  this  respect  connects  most  closely  with  t 
rial  diseases,  without,  liowever,  attaining  tho  same  wide  i 
fasion.     This  strictly  local  character  of   the  disease  (xml 
out  with  quite  peculiar  prominence  in  tho  fact   that  it  very 
often  remains   confinod    to   single   quarters    of    a    town,   to 
single   streets  or  groups  of  houses,  not  nnfroquontly   i 
to    single    buildings,   to   institutions   for    the    roceptioi 
certain    classes,    such   as    barracks,   educational    iostitatj 
boarding-houses,  and  prisons,  or  even  to  private  houses,  | 
whole  neighbourhood  round  the  narrowly -circumscribed  f 
of  disease  enjoying  a  complete  immunity. 

An  interesting  example  of  sucli  a  focna  of  diBcase,  within 
local  limits,  la  fnmiBhed  by  the  epidemic  of  1843  at  Torgaa,  in  trhicb 
the  aickncss  was  confined  almost  exclusivelj  to  the  principal  barraeb 
situated  at  the  highest  point  of  the  town,  and  to  the  quarter  adjoining.' 
Examples  of  tho  development  of  circumscribed  foci  of  disease  in 
puhlic  institutions  occur  in  the  literature  in  large  numbers.*     In  tbt 

'  ■  L'Uiiion  miJd.,'  1876.  No.  131.  p.  fiSj. 

'  Kooppe,  '  Dur  Abdominiiltyphui  in  Torgan  im  Jahre  1843,'  Eilenbnrg,  i 
'  See  Uii  acconnti  in  the  mora  reccnt^ilcralore,  relnting  to  gnrnaoa  e|^d« 
by  the  following:  Daibanm  ('Zcitichr.  fur  Biol.,*  1870,  vi,  p.  1)  for  Frei^nin 
1865  and  1868  !  Widall  ('  Rec.  de  m^ui.  ilo  rofid.  loilit.,"  1870,  Di-c,  p.  4^,)  f 
Manbengein  18(19;    ^binicdt  (' Deutichs  milit.-Hrztl.  Ztg.,'   1875, 
Blankonbot^  a.  H.  in   1S73;  PfnCTer  (' Jen.  Zeitschr.  far  Naturw.  and  | 
186R,  iv,  p.  11)  for  Waimar  in  r867 ;  Apoiger  ('  Bayr.  bztl.  Iiitellig<iii«1>L,*  1 
No».  10—15)  for  DurgluniMU  in  1875  i  Page  ('  Brie  Arm;  Report  fur  1874,  j 
p,  301)  for  Kildaro  in   1874;  Simon  ('Notice  aur  udo  petite  fpidfmi 
tjpb.  a  Cherbourg,'  Pur.,   T874)  far  Cberbourg  in  '1874;   Caradec  pQat.  i 
liOpil.,'  1880,  No.  144}  for  Brml  io  1879;  and  the  accounts  in  the  work  hj  C 
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same  class  we  include  the  often  obsenred  outbreaks  on  board  ship,  espe- 
cially in  the  ports  of  tropical  conntries,  accounts  of  which  have  been 
received  from  the  Datch  East  Indian  possessions,^  from  the  port  of  Oal- 
cntta,^  from  Oochin  Ohina  and  from  Ohina,'  from  Tahiti/  from  the 
coast  of  Senegambia,*  from  the  West  Indies/  Surinam/  and  other 
places.  In  many  of  the  cases  of  this  kind  the  disease  developed  itself 
among  the  crew  during  the  voyage. 


§  159.  Occurs  in  Elevated  and  Low  Situations  equally. 

This  mode  of  ocenrrence  and  spreading  of  typhoid  indi- 
cates that  the  development  of  the  disease  is  bound  up  with 
definite  local  conditions,  of  the  spot  or  circumscribed  area 
affected  endemically  or  epidemically  by  the  sickness ;  it 
indicates  that  certain  factors  situated  in  the  soil,  or  in  the 
hygienic  circumstances  of  those  localities,  furnish  material 
conditions  for  the  origin  and  commencement,  as  well  as  the 
continuance  of  typhoid — called  endemic  or  epidemic  accord- 
ing to  its  duration. 

It  is  clear,  from  a  glance  at  the  distribution  area  of 
typhoid,  that  elevation  and  configuration  of  the  ground  in 
themselves  have  no  influence  on  the  occurrence  of  the  disease. 
Observations  made  at  the  most  diverse  points  of  the  globe- 
in  Thuringia,®  Upper  Bavaria,*  and  other  parts  of  Germany,, 
in  Switzerland,  in  many  parts  of  Prance,^*^  and  England,  in 

which  I  have  quoted  several  times.  See  also  reports  by  Fleischmann  ('  Bayr. 
ftrztl.  Intelligenzbl./ 1877,  Nos.  i — 3)  on  typhoid  in  the  penal  establishment  at 
Kaisheim,  Bavaria ;  by  Znckschwerdt  ('  Die  Typhnsepidemie  im  Waisenhauso  zu 
Halle  a.  d.  S.  im  J.  1871/  Halle,  1872)  on  the  epidemic  in  the  Halle  [orphanage ; 
by  Brown  ('Philad.  Med.  Times/  1875,  Nov.,  p.  80)  on  epidemics  in  boarding* 
houses  at  Mansfield  in  the  autumn  of  1874,  and  Burlington  in  the 'winter  of 

1874-75- 
1  'Arch,  de  m^.  nav.,'  1867,  Sept.,  p.  164. 

*  Dedrickson,  *  Dublin  Joum.  of  Med.  Sc.,'  1880,  Dec,  p.  481. 
'  Lanre,  1.  c,  p.  8. 

<  Notice  in  *  Arch,  de  m^d.  nav.,'  1865,  Oct.,  p.  282. 

*  Thevenot,  1.  c. 

«  Hayne,  *  Lancet,'  1875,  May,  p.  616. 

7  Popp,  *  Nederl.  Tijdschr.  voor  Genecsk,'  185^  iii,  p.  217. 

8  Sec  Pfeiffer,  *  Zeitsclir.  fur  Epidemiol.,'  1868,  i,  Nos.  i  and  2 ;  Thomas,  ib., 
1870,  ii,  p.  153  ;  Lothholz,  *  Bcitr.  zur  Aetiol.  des  Typhus,'  Jena,  1866,  p.*22. 

9  Wibmer,  'Bayr.  arztl.  Intelligenzbl.,'  1858,  p.  327. 

10  Gaultier  do  Claubry, '  M<;m.  de  TAcad.  de  Med.,'  1843,  ^t  P*  3  i  Kergaradec^ 
ib.,  xxvi,  p.  222,  and  xxvii,  p.  116. 
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Sicily,^  in  Bradford  County/  and  other  counties  of  Pennsyl- 
vania, in  North*  and  South*  Carolina^  in  California/  in 
Mexico,  and  elsewhoro — go  to  prove  that  the  disease  is  met 
with  as  frequently  on  the  coast  as  in  the  interior,  on  level 
as  on  undulating  surfaces,  within  basins  as  on  table-lands,  in 
valleys  as  on  mountain  ridges.  Some  observers,  indeed, 
emphasize  the  fact  that,  where  there  are  slight  differences  of 
level,  the  disease  mostly  affects  the  lowest  streets  or 
quarters  of  towns,  whether  large  or  small,  and  that  the 
elevated  localities,  on  the  other  hand,  are  less  affected  or 
even  quite  exempted;  but  in  many  other  instances,  those 
differences  between  the  amount  of  sickness  at  low  and  at 
high  lying  points  have  not  been  manifestated,  or  the  relation 
hjis  even  been  exactly  the  inverse. 

In  Berlin,  on  the  observations  of  five  years  (1863 — 1 867),  the  elevation 
of  the  several  areas  of  typhoid  had  no  recognisable  relation  to  the  mor- 
tality among  the  residents  in  them.*  In  Leipzig,  it  is  true,  the  parts 
of  the  town  lying  lowest  are  worse  off  in  general  than  the  more  elevated 
quarters ;  but  there  are  considerable  exceptions  to  this  rule,  notably  the 
eastern  suburb,  which  is  much  less  visited  by  the  disease  than  the 
southern  suburb  situated  on  the  highest  ground  of  the  city  J  In  Basel 
as  Socin  has  found,^  the  course  of  typhoid  has  proceeded  quite 
uniformly  in  all  parts  of  the  town,  whether  they  were  situated  high  or 
low,  no  quarter  enjoying  any  striking  preference  in  this  respect.  In 
Zurich,  as  Wegelin  remarks,'  the  quarters  lying  highest  very  often 
become  the  seats  of  typhoid  epidemics.  In  the  epidemics  of  1873-74 
among  the  garrison  of  Brussels,  the  barracks  situated  on  high  ground 
were  affected  as  much  as,  and  even  more  than,  those  at  a  low  elevation  ;'^ 
and  this  fact  came  out  still  more  strikingly  during  the  severe  epidemic 
there  in  1868-69,  in  which  the  high-lying  parts  of  the  city  were  the 
head-quarters  of  the  disease."    In   the  epidemic  of    1843  at  Torgau, 

'  Mcrlctta, '  Istoria  dclla  febbre  cpid.  comparsa  in  Palermo,'  Palermo   1828. 

*  Holmes,  'Transact,  of  the  Pennsylv.  State  Med.  Soc.,'  1859. 
'  Dickson,  1.  c. 

*  Qaston,  *  Proc.  of  the  South  Carolina  Med.  Soc.,*  1854. 

*  Oatman,  *  Transact,  of  the  California  State  Med.  Soc.,'  1857. 

*  Ziilzer,  1.  c,  p.  72.     This  fact  is  confirmed  for  the  years  1877.78  by  Skrcccika 
^*  Viertelj.  fur  gerichtl.  Med.,'  1879,  Jan.,  p.  152). 

^  Thomas, '  Arch,  dcr  Hlkde.,*  1 866,  p.  406. 
^  L.  c.,  p.  47. 

'  *  Der  Typhus  im  Canton  Zurich/  Zurich,  1854,  p.  21. 
»  Gys, « Arch.  mdd.  beiges,'  1874,  April,  p.  217. 

"  De  Change,  ib.,  1868,  Juin;  notice  in  'Presse  mdd.  beige,*  1869,  No.  9;  V. 
<l.  Corpnt,  ib.,  No.  36 ;  Mascart,  ib.,  1870,  No.  26. 
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which  has  been  mentioned  several  times,  the  disease  remained  restricted 
almost  entirely  to  the  principal  barracks  situated  at  the  highest  point 
of  the  town  (59  feet  above  the  level  of  the  Elbe),  and  to  a  small  section  of 
the  streets  running  at  an  equal  elevation,  while  the  lower  quarters 
suffered  little,  and  the  very  lowest  escaped  altogether.^  In  like 
manner,  during  the  epidemic  at  Lausanne  in  1 841,  it  was  precisely  tbe 
parts  of  the  town  situated  lowest  that  enjoyed  complete  immunity.' 
Bartlett?  mentions  the  following  interesting  fact  for  Lowndesborough, 
Alab.,  on  the  authority  of  Woo  ten.  In  the  neighbourhood  of  the  town, 
some  three  miles  distant  from  the  Alabama  river,  there  is  a  hilly 
elevation  about  six  miles  in  length,  on  which  the  owners  of  plantations 
in  the  adjoining  flats  have  built  their  residences.  Malarial  fever  is 
very  extensively  prevalent  all  round  about,  but  typhoid  rarely  occurs; 
whereas,  on  this  hilly  belt,  which  is  almost  entirely  free  from  malaria, 
typhoid  occurs  so  often  that  many  planters  prefer  to  remain  on  their 
plantations,  and  take  malarial  fever  into  the  bargain,  rather  than  expose 
themselves  to  an  attack  of  typhoid. 


§   160.    BSLATION   TO    TUK   PHYSICAL    ChARACTRBS  OF    THE  SoiL. 

As  to  the  relation  between  typhoid  production  and  the 
geological  characters  of  the  soil,  or  the  kind  of  rock  in  the 
locality^  it  is  self-evident  that  the  question  can  only  arise  in 
so  far  as  concerns  the  physical  characters  of  the  soil 
dependent  thereon — its  permeability  to  moisture  and  air.  And 
in  this  sense  we  have  to  take  all  those  observations  which 
go  to  show  that  the  disease  is  met  with  oftener  on  the  more 
recent  formations  than  on  the  older. 

Magne^  has  made  inquiries  into  this  matter,  using  as  his  materials 
the  epidemiological  reports  sent  in  to  the  Paris  Academy  of  Medicine 
from  1 84 1  to  1863  (with  the  exception  of  1858);  and  he  comes  to  the 
following  conclusion: — Of  the  757  epidemics  reported,  564  have 
4>ocurred  in  324  arrondissements  resting  on  the  more  recent  formations 
(alluvium,  diluvium,  and  tertiary) ;  64  in  54  arrondissements  on 
primary  or  transition  rock;  129  in  77  arrondissements  whose  soil 
belongs  partly  to  the  older  and  partly  to  the  recent  formations.  There 
have  been  accordingly  251  epidemics  per  100  arrondissements  on  recent 
formations,  167  per  100  in  those  with  a  mixed  soil,  and  118  per  100  on 
the  older  rocks.  There  are  no  accounts  at  all  of  typhoid  epidemics 
from  47  arrondissements  of  the  first  group  (recent),  27  of  the  second 
>(mixcd),  and  20  of  the  third  (older) ;  so  that  these  in  their  order  have 
tcscaped  the  disease  in  the  ratio  of  20  :  35  :  37.    It  follows  that  it  is  not 

^  Kocppo,  1.  c,  p.  25.         ^  De  la  Uarpe, '  Gaz.  Suisso  de  m^,'  1844*  ^o*  *• 
^  L.  c,  p.  1 1 7.  ^  *  Bull,  do  TAcad.  de  in^.,'  i865-66»  tzxI«  il  • 
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the  extent  of  the  arrondissement  or  the  density  of  its  population  that 
determines  the  frequency  or  rarity  of  typhoid  in  it»  from  the  fact  thit 
there  is  one  epidemic  for  each  district  with  56,832  hectares  and  37,081 
inhabitants  in  the  first  gronp,  with  94,918  hectares  and  62^14  inhabi- 
tants in  the  second,  and  with  1 15,467  hectares  and  26,206  inliabitantsin 
the  thirds 

Even  if  this  conclusion  can  by  no  means  be  taken  to  hold 
good  absolutely,  owing  to  the  extremely  incomplete  character 
of  the  epidemiological  returns  known  to  have  been  made  to 
the  Academy — a  fact  that  appears  at  once  in  the  comparatiyely 
small  number  of  epidemics  of  typhoid  annoanced  during 
twenty-two  years — ^yet  the  conclusion  is  still  deserving  of 
consideration;  and  it  has  been  corroborated  in  several 
subsequent  inquiries  relating  to  smaller  areas.^  But  it  is 
still  the  permeability  of  the  soil  which  we  shall  have  to  look 
to  as  the  proper  determining  factor,  having  regard  not  only 
to  the  lower  soil,  but  oven  more,  to  the  upper,  or,  in 
other  words,  laying  the  whole  stress  upon  the  penetrdbility  of 
the  ground  by  air  and  onoisture,  and  upon  its  hygroscopic 
character.  We  must  bear  in  mind  that  a  more  or  less  con- 
siderable layer  of  mineral  or  vegetable  detritus  on  the  oldest 
rock  imparts  to  the  soil  the  same  physical  characters  which 
the  alluvial,  diluvial,  or  other  recent  formations  possess. 


§  161.  Associated  with  Fluctuations  in  the   Sub-soil 

Watee. 

The  number  of  inquiries  hitherto  conducted  with  exact- 
ness in  this  direction  is  still  much  too  small  to  yield 
moderately  safe  conclusions  on  the  influence  of  the  saturation 
of  the  ground  upon  the  production  of  typhoid.  So  far  as  we 
may  form  an  opinion,  neither  absolute  dryness  nor  absolute 
dampness  of  the  soil  appears  to  be  decisive  for  one  side  or 
the  other,  inasmuch  as  typhoid  is  as  often  prevalent  on  wet 
as  upon  dry  ground.  The  proper  determining  factor  would 
be  the  fluctuations  in  the  amount  of  moisture  in  the  soil,  the 

^  Thus  Beaufort  ('  Bull.  gen.  de  therap./  1868,  Ixxiv,  p.  506)  remarks  of  the 
endemie  tjpboid  of  the  Depart.  Indre,  that,  in  the  centre  of  the  depnirtmsDt 
where  granite  and  liassic  limestone  form  the  basis,  the  disease  is  mnch  mor«  widclj 
spread  over  the  limestone  than  over  the  primary  formation,  and  that  it  occurs 
mostly  on  the  latter  where  there  is  an  argiUaceoos  stratum  over  the  granite. 
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changing  from  dampness  to  dryness ;  and,  in  order  to  judge 
of  that,  the  movements  of  the  sub-soil  water  afford  the  sole 
reliable  criterion.  It  is  well  known  that  Buhl,  stimulated 
by  the  pioneering  inquiries  of  Pottenkofer,  has  earned  the 
credit  of  having  first  tested  the  relation  between  the  amount 
of  typhoid  and  the  highth  of  the  sub-soil  water,  his  observa- 
tions having  been  made  at  Munich.  He  arrived  at  a  law 
which  he  formulates^  as  follows  :  Between  the  fluctuations  of 
the  sub-soil  water  and  the  amount  and  severity  of  typhoid 
there  is  an  unmistakable  connexion :  in  this  wise,  that  the 
total  of  the  cases  of  sickness  and  death  from  typlioid  falls 
with  the  rise  of  the  sub-soil  water,  and  rises  vdth  the  fall  of 
it ;  that  the  level  reached  by  the  disease  is  not  in  proportion, 
however,  to  the  then  level  of  the  sub^soil  water,  bv>t  only  to 
the  variation  in  it  on  each  occasion;  or,  in  oilier  words,  that 
it  is  not  the  high  or  low  level  of  the  sub-soil  water  that  it  is 
decisive,  but  only  the  range  of  fluctuation.  This  law^  worked 
out  first  for  Munich,  and  for  the  period  from  1856  to  1864, 
has  been  verified  there  for  subsequent  years,'  and  has  found 
a  complete  confirmation  in  the  observations  instituted  on  the 
same  plan  at  other  places. 

An  agreement  witli  the  Munich  obsenrationB,  althomgh  not  an  abso- 
lute one,  was  made  out  by  SchiefferdeckeH  in  stating  the  relation  of  the 
disease  to  the  fluctuation  of  the  sub-soil  water  at  Konigsberg  (but  in 
1867,  typhoid  was  very  prevalent  notwithstanding  a  great  rise  of  the 
sub-soil  water).  Pfeiffer^  made  out  that  the  outbreak  at  Weimar  in 
1867  was  preceded  by  a  great  fall  of  the  ground- water ;  and  the  same 
has  been  noticed  in  the  severe  epidemics  at  Paris  in  1876,^  Tiibingen  in 
1877,'  and  elsewhere.  Socin^  found  that  the  law  held  good,  according 
to  his  inquiries,  at  Basel,  although  in  some  years  it  was  less  definite 
than  in  others;  and  Pribram  and  Popper"  are  entirely  in  agreement 
with  him  according  to  their  Prague  experiences  from  1873  to  1876. 
With  them,  also,  is  Jacoby,*  for  Breslau,  who  emphasises  the  fact  that 

1  '  Zeitscbr.  far  Biologie,'  1865,  i,  p.  12. 

'  See  Pettenkofer,  ib.,  1868,  iv,  p.  i ;  Seitz,  '  Bayr.  ftrstL  lotolHgenzbU'  187^,. 
No.  5a. 

'  *  Berl.  klin.  Wocbenschr.,'  1868,  p.  137. 

*  '  Jen.  Zeitscbr.  fur  Med.,'  1868,  iv,  p.  24. 

^  '  Longnet,  'Union  nied./  1877,  No.  95  ;  Vallin,  'Gax.  des  h6pit.,'  1877,  No. 
61 ;  Boordon,  'Lancet,'  1877,  ^^^'»  P*  45* 

6  Schmidt,  *  Die  Typhns-Epidcmie  in  FiUilicrbataillon  za  Tdbinjen,'  Tubing., 
1880.  7  L.  c,  p.  23.  ^  L.  c,  p.  14. 

9  *  Beitr.  zur  med.  Klimatologie  nnd  SUtistik  der  Stadt  Bratlail/  Bi«il.»  i879» 
p.  56. 
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it  is  not  the  absolate  height  or  depth  of  the  sub-soil  water  that  ii 
the  determining  factor  there,  but  solely  the  range  of  its  flactoationa. 
In  like  manner  Yirchow,  for  Berlin,  sajs:^  "We  have  a  certain 
number  of  cases  of  typhoid  at  all  times.  The  number  rises  when  the 
sub- soil  water  falls,  and  decreases  when  it  rises.  'Every  year,  at  the 
time  of  the  lowest  level  of  the  sub-soil  water,  we  have  a  small 
epidemic.'** 

Certainly  other  observers,  within  their  own  circles  of  work, 
have  not  found  evidence  to  support  the  principle  developed 
by  Buhl.      Some  of  these  objections  fall  to  the  ground,  for 
the  reason  that  no  measurements  of  the  sub-soil  water  had 
been  taken,  a  decision  having  been  arrived  at  solely  from 
the  amount  of  rainfall  or  the  highth  of  the  stream   by  the 
water-mark — ^neither  of  which  furnishes  a  thoroughly  reliable 
measure  of  the  level  of  the  sub-soil  water  or  of  the  extent 
of  its  fluctuations.     In  the  case  of  other  objections,  there 
has  been  an  erroneous  interpretation  of  the  law,  in  that  the 
standard  that  has  been  used  to  determine  the  conditions  in 
question  has  not  been  the  range  of  fluctuation,  but   solely 
the  high  or  low  level   of  the   sub-soil  water.      Still   other 
objections,  such  as  those  of  SchiefFerdecker  for  the  epidemic 
of  1 867  at  Konigsberg,  and  of  Biermer'  for  the  epidemic  of 
1872  at  Ziirich,  have  really  had  the  efEect  of  showing  that 
the  law  does  not  hold  good  equally  for  all  times  and  places. 
That  this  should  be  so  we  can    understand   on    refllecting 
that  we  are  dealing  with  a  factor  of  disease  whose  potency 
may  be  materially  modified  by  many  circumstances  of   the 
locality,  particularly  of  its  soil ;  but,  above  all,  on  reflecting 
that  fluctuations  in  the  sub- soil  water,  as  well  as  saturated 
states  of  the  ground  in  general,  are  not  in  evefy  case  the 
decisive  thing  for  an  outbreak  of  an  epidemic  of  typhoid ; 
for  the  disease  has  occurred  in  localities  where  there  can  be 
hardly  any  question  of  an  influence  exerted  on  the  surface  soil 
by  fluctuations  in  the  sub-soil  water,  owing  to  the  water- 

'  '  Qeneralbcr.  ubcr  die  Arbeitcu  der  St&dtl.  Deputation  fur  die  Untertiichaiig 
dcr  auf  Canalisation  und  Abfuhr  beztigl.  Fragcn/  Berlin,  1874.  Reprintod  in  his 
'  Gcsammelto  Abhandl.  a.  d.  Geb.  der  oficntl.  Med./  Bcrl.,  1^79,  ii,  p.  337. 

*  In  the  table  on  pp.  647, 648,  the  height  of  the  snb-soiljwater  at  Berlin  is  given 
for  the  several  months  of  the  years  from  1871  to  1878,  and  those  relations  majr 
easily  be  followed  in  it. 

s  <  Ucber  Entstehang  and  Vcrbreitung  des  Abdominaltyphns,*  Lcipsig,  1873 
p.  18. 
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bearing  stratum  being  very  deeply  placed ;  and  typhoid  has 
been  epidemic,  as  we  shall  see,  under  circumstances  in  which 
influences  of  the  soil  have  been  excluded  altogether.  All 
such  facts  do  not  serve  to  overthrow  BuhPs  law  actually,  but 
merely  to  prove  that  there  are  circumstances,  even  if  we 
cannot  for  the  present  define  them,  in  which  its  applicability 
is  not  incontestable. 


§  162.  Relation  to  Neglected  Hyqiene. 

In  passing  to  consider  the  question  how  far  neglected 
hygiene  has  an  influence  on  the  occurrence  and  spread  of 
typhoid,  I  shall  first  call  attention  to  a  result  that  I  have 
arrived  at  from  comparing  the  typhoid  mortality  in  the 
several  counties  of  England/  as  shown  in  the  table  on  pp. 
625-26.  It  is  at  once  obvious  that  the  differences  which 
present  themselves  here  are  not  to  be  explained  by  the 
conditions  of  climate  or  of  soil.  The  highest  mortalities 
fall  mostly  in  the  districts  that  are  the  great  seats  of  trade 
and  manufacture,  or  in  the  principal  mining  districts  of  the 
country;  whereas  the  lowest  mortalities  are  met  with  in 
those  counties  which  contain  for  the  most  part  only 
small  country  towns,  and  in  which  agriculture  and  cattle - 
rearing  form  the  chief  moans  of  subsistence  of  the  popula- 
tion. In  this  I  seem  to  find  a  further  confirmation  of  tho 
opinion  which  has  been  often  expressed,  that  typhoid  occurs 
more  frequently  in  the  great  centres  of  commerce  and  industry 
than  in  country  districts.  It  may  readily  be  surmised 
that  in  typhoid,  as  in  many  other  acute  infective  diseases, 
the  defects  of  hygiene  which  are  commonly  felt  most 
severely  in  large  and  densely-inhabited  towns,  or  in  country 
districts  with  a  crowded  and  poor  population,  furnish  an 
important  etiological  factor  for  the  production  and  spread  of 
the  disease.     This   surmise  finds  confirmation   not  only  in 

^  I  do  not  forget  that  absolute  trust  worthiness  cnnnot  be  claimed,  as  regards 
the  death-rate  figuresi  for  the  statistical  iiiatcrinls  that  are  here  furnished 
to  us ;  but  I  may  assume  that  the  same  sources  of  error  occur  throughout  the 
several  data,  and  the  details  may  therefore  bo  used  in  comparison  one  with 
another. 
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the  observations  which  have  been  made  at  many  places^  that 
typhoid  is  prevalent  in  localities  nnfavorably  situated  as 
regards  hygiene^  and  that  the  disease  breaks  out  often  and 
over  a  great  extent  in  a  time  of  general  misery  such  as  a 
time  of  war,^  but  also,  and  even  more,  in  the  fact,  to  be 
afterwards  discussed,  that  a  diminution  in  the  amount  of 
typhoid  goes  hand  in  hand  with  improvements  in  hygiene 
and  with  the  sanitation  of  towns. 

There  is  no  reason,  then,  to  doubt  the  importance  of  tbis 
etiological  factor  for  the  production  of  typhus  ;  but  when  we 
compare,  on  the  one  hand,  the  circumstances  under  which 
this  disease  breaks  out  and  runs  its  course,  with  those  of 
typhus  and  relapsing  fever  on  the  other,  we  shall  find  that 
there  are  material  differences  between  them.  Whereas  the 
latter  diseases,  as  wo  have  seen,  are  associated,  almost 
exclusively  with  the  injurious  effects  of  miserable  living — 
with  overcrowded,  filthy,  and  badly-ventilated  lanes  and 
houses,  with  the  abodes  of  poverty  and  misery — and  almost 
never  occur  except  among  the  veritable  proletariat,  and 
only  exceptionally  among  the  masses  in  better  circum- 
stances j  typhoid,  on  the  other  hand,  displays  in  its  out- 
breaks and  its  continuance  a  much  greater  degree  of 
independence  of  these  influences.  The  disease  has  on 
many  occasions  been  prevalent  in  the  fashionable  quarters 
of  a  towp  not  less  than  in  the  quarters  inhabited  by  the 
proletariat,  in  the  comfortably-built  houses  of  the  well-to-do 
residents  than  in  the  dons  of  poverty,  among  the  so-called 
higher  ranks  than  among  the  working  classes  ;  and  even 
the  highest  positions  have  afforded  no  protection  from  the 
disease,  as  events  in  the  royal  families  of  England  and 
Portugal  have  shown.^ 

"  This  much  is  made  out,"  says  Cless,*  speaking  of  the  epidemic  of 
1835-36  at  Stuttgart,  "  that  it  was  the  upper  classes  which  were  mostly 
affected  at  the  beginning  of  the  epidemic,  and  the  lower  classes  not 
until  later."  In  Koppe's  account  of  the  epidemic  at  Torgau  in  1 843, 
we  are  reminded^  that  "  the  disease  was  located  in  only  a  small  part  of 
the  town,  and  almost  exclusively  in  the  part  inhabited  by  weU-to^o 

'  Compare  the  facts  relating  to  typhoid  ia  the  American  War  of  Seceasion, 
given  at  p.  637. 
'  Murchison,  1.  c. 
'  \Gk8chichte  der  Schleimfieber-Epidemieen,'  p.  41.  *  I'*  c^^  p.  25. 
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•citizens  and  the  higher  military  personages In  the  order  of 

rank,  there  were  one  hundred  and  fifty- three  patients  belonging  to  the 
-corps  of  officers,  the  civil  and  military  officials,  and  the  merchant  class, 
seventy-two  belonging  to  the  tradesmen  class,  fifty-six  to  the  artisan 
class,  and  twenty  to  the  labouring  class ;"  it  was  not  until  October  that 
the^  proletariat  was  attacked,  and  then  only  to  a  slight  extent.  In  the 
epidemic  of  1868  at  Langensalza,  the  disease  was  almost  confined  to  the 
quarter  inhabited  by  prosperous  citizens,  only  a  few  cases  occurring  in 
the  overcrowded  quarters  of  the  poor.^  The  severe  epidemic  of  1868-69 
in  Brussels,  according  to  the  unanimous  opinion  of  the  authorities, 
had  been  prevalent  first,  and  always  to  the  greatest  extent,  in  the 
richest  and  most  fashionable  quarters  of  the  city.*  De  la  Harpe 
makes  a  similar  statement  for  the  epidemic  of  1841  at  Lausanne;  and, 
for  Basel,  Socin'  says:  "No  part  of  the  town  seemed  to  have  any 
decided  preference  of  immunity  in  consideration  of  the  Bparseness  or 
•density  of  its  population."  Edmonstone,^  in  his  account  of  the  epidemic 
of  18 1 7  at  Newcastle,  says:  "The  fever  has  been  very  little  known 
among  those  classes  of  the  inhabitants,  and  in  those  parts  of  the  town, 
in  which  infectious  fever  [t.e.  typhus]  generally  rages  most  extensively, 
namely,  the  labouring  poor,  and  the  low,  filthy,  confined  situations.*' 
In  the  Windsor  epidemic  of  1858,  according  to  Murchison,^  it  was 
particularly  the  rich  and  middle  classes  that  were  attacked ;  and  it  was 
the  same  in  the  Croydon  epidemic  of  1852,  where  "the  victims  were 
not  among  the  poor,  but  among  the  well-to-do  and  the  best  of  the 
artisan  class  in  the  town."*  £wart*s  statement,'  based  on  his  observa- 
tions in  Calcutta,  is :  "  It  prevailed  in  the  palaces  of  the  rich  and  well- 
to-do,  and  in  the  huts  and  hovels  of  the  poor  classes."  Bartlett^  sums  up 
the  United  States'  experiences  in  these  words :  "  In  regard  to  the  action 
of  putrid  substances,  and  to  the  influence  of  scanty  and  unhealthy  food, 
it  is  sufficient,  perhaps,  to  say  that  there  is  no  satisfactoiy  evidence  of 
their  operation  in  giving  rise  to  the  disease."  Folsom,*  referring  to  obser- 
vations made  in  the  New  England  States,  says :  "  Typhoid  fever  is  by 
no  means  a  disease  of  the  filthiest  towns  or  of  the  filthiest  parts  of 
towns ;"  and,  in  the  account  of  the  epidemic  of  1876  in  Philadelphia,  it  is 
stated  :^°  "  The  first  point  which  impresses  us,  in  glancing  over  the  table 
of  ward  returns,  is  the  uniform  dissemination  of  the  disease  throughout 
the  entire  city.  Instead  of  confining  itself  to  the  Delaware  front  and 
certain  densely-crowded  and  notoriously  insanitary  sections,  as  hereto- 
fore, it  has  existed  to  an  alarming  extent  iji  every  quarter,  and  in  some 
of  the  healthiest  districts." 

1  Seyfarth, '  Zeitachr.  fur  Epidemiologie,'  1869,  i,  No.  4. 

'  See  p. 

3  L.  c,  p.  47. 

*  *  Edin.  M^.  and  Surg.  Journ./  1817,  Jan.,  p.  79. 

^  *  Edin.  Med.  Jonrn.,'  1859,  Aug.,  p.  149. 

6  Murchison, '  Continued  Fevers.' 

'  L.  c,  p.  293.  '  L.  c,  p.  127.  *  Ij.ev*^ 

10  *  Transact,  of  the  Pennsylvania  State  Med.  BoOi*'  ¥877. 
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§  163.  Special  Relation  to  Faulty   Sswebaok. 

The  somewhat  uniform  diffusion  of  typhoid  among  people 
in  all  circles  of  society  and  under  the  most  various  condition 
of  living,  contrasting  with  the  more  circumscribed  occurrence 
of  typhus,  relapsing  fever,  plague,  and  the  like^  within  the 
social  strata  least  favorably  situated,  is  a  consequence,  asiie 
shall  see,  partly  of  the  particular  mode  of  diffusion  whkk 
the  morbid  poison  takes,  whereby  it  is  brought  more  or  less 
uniformly  to  all  classes,  and  partly  also  of  the  somewliai 
special  affinity  which  the  disease  in  its  ori^n  shows  to  on^ 
offence  against  hygiene  which  not  unfrequently  obtains  just 
among  those  conditions  of  living  and  residence  which  sees 
to  be  the  best — I  mean  the  pathogenetic  influence  associated 
with  the  inadequate  removal  of  animal  exnvia>^  and  particularly 
of  human  excrement,  in  other  words,  with  the  accumulaticm 
of  fsBcal  matter  in  cesspits,  drains,  and  the  like^  or  with  the 
percolation  of  those  matters  into  a  porous  soil  to  whicli 
air  and  moisture  have  access. 

There  are  few  points  in  the  etiology  of  typhoid  on  which 
there  is  so  much  agreement  in  the  opinions  of  observers,  as 
on  the  influence  exerted  by  these  nuisances  on  the  develop- 
ment of  epidemics  or  endemics  of  typhoid,  or  on  the  occur- 
rence of  isolated  cases ;  although  there  is  stUl  much  dif- 
ference of  opinion  as  to  the  import  of  the  connexion 
which  subsists  between  the  cause  of  the  disease  and 
the  morbid  condition  ensuing.  The  best  evidence  <^ 
this  connexion  has  been  obtained,  naturally,  from  ex- 
periences in  small,  narrowly  circumscribed  and  more  easily 
surveyed  fields  of  observation — in  single  houses,  public 
institutions,  and  the  like.  It  is  just  in  these  cases  that 
one  learns  how,  amidst  seemingly  good  hygienic  circum- 
stances, the  conditions  for  an  outbreak  of  typhoid  fever  are 
furnished  by  badly  laid,  insufficiently  emptied,  choked,  or  ill- 
ventilated  drains,  by  leaking  or  over-filled  cesspools,  and  tie 
like ;  we  see  cases  of  typhoid,  singly  or  in  groups,  beginning 
to  occur,  from  the  moment  the  noxious  influences  associated 
with  these  nuisances  make  themselves  felt,   and  predselj 
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among  those  who  occupy  the  rooms  or  buildings  exposed  to 
those  influences  in  one  way  or  another  (of  which  more  anon), 
and  we  find  that  the  attacks  cease  to  occur  when  the 
defects  are  repaired.^  But  evidence  on  a  large  scale  for  the 
importance  of  this  etiological  factor  in  the  production  of 
typhoid  is  furnished  by  the  lowering  of  the  typhoid  sick- 
rate  and  death-rate  in  towns^  through  attention  to  the 
cleansing  of  faecal  matters  from  the  streets^  the  houses,  and 
the  soil,  and  through  an  efficiently  carried  out  system  of 
drainage  and  sewerage  ;  and  this  evidence  comes  mostly 
from  the  country  which  takes  incontestably  the  first  place 
among  the  States  of  Europe  for  its  sanitary  administration 
as  laid  down  by  statute — I  mean  England. 

I  take  the  following  data  from  the  report  drawn  up  by  Buchanan  in 
1866,^  on  the  results  attained  up  to  that  time  in  the  improvement  of 
the  health  of  the  inhabitants  in  several  of  the  large  towns  of  England,, 
consequent  on  regulations  for  the  public  health.  In  nine  towns  the 
mort^ty  from  this  disease  had  fallen  52  to  75  per  cent,  below  the 
former  level,  in  ten  others  33  to  48  per  cent.,  in  Rugby  10  per  cent., 
and  in  Carlisle  2  per  cent. ;  on  the  other  hand,  it  had  risen  in  three 
towns — in  Chelmsford  5  per  cent.,  in  Penzance  6  per  cent.,  and  in 
Worthing  23  per  cent.  Accompanying  these  statistical  data  is  a  state- 
ment by  Buchanan,  that  drainage  of  the  soil,  provision  for  good  drinking 
water,  and  other  provisions  of  a  like  kind,  had  undoubtedly  contributed 
to  bring  about  the  favorable  results  in  the  first  group  of  nineteen  towns  ; 
but  that  it  was,  above  all,  prevention  of  fouling  the  air  (and  the  soil) 
by  organic  refuse  that  had  uniformly  the  effect  of  producing  a  decline 
in  the  amount  of  typhoid ;  and  that  the  exception  of  the  second  group 
of  places  was  completely  explained  by  their  defective  system  of  sewerage, 
which  had  permitted  the  sewer  gas  to  penetrate  into  the  houses.  '*  It 
appears,"  he  says  at  the  end  of  his  report,  "  that  the  four  towns,  where 
fever  has  not  been  greatly  reduced,  are  so  far  from  constituting  an  ex- 

'  Morchison  gives  a  series  of  observations  of  this  kind  (*  Continued  Fevers ')» 
Specially  noteworthy  are  the  facts  relating  to  a  school  at  Clapham  in  1829,  to 
Westminster  School  in  1848,  and  to  the  boys'  school  belonging  to  the  Colchester 
Union.  Among  more  recent  observatioiis  are :  those  by  Qillcspie  ('  Edin.  Med» 
Joam.,*  1870,  May,  p.  965)  for  Donaldson's  Hospital,  Edinburgh,  in  1869;  by 
Scbmiedt  (<  Deutsche  milit&r-&rztl.  Zeitschr.,'  1875,  p.  78)  for  a  military  barrack 
at  Blankeuburg  i.  U.  in  1873;  by  Schwartz  ('Arch.  m6d.  beige,'  1875,  Avril,. 
P*  233)  01^  ^^  epidemic  of  typhoid  in  1874  at  the  barracks  in  Liege;  by  Page 
(*  Brit.  Army  Reports,'  1874,  xv,  p.  301)  on  an  outbreak  of  the  ^sease  in  1874  at 
the  Kildare  barracks;  and  by  Haviland  (* Lancet,'  1876,  Jan., p.  176)011  the  out- 
break and  epidemic  prevalence  of  typhoid  in  i875^in  the.well-appointed  bolM 
of  Uppingiiam  School. 

'  'Ninth  Beport  of  the  Med.  Officer  of  the  Privy  Coond^'  M 
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ception  to  the  rale-^that  removal  of  organic  imporitjr  from  the  air  ka 
been  followed  by  reduction  of  typhoid — that  they  even  add  strongly  to 
the  presumption  that  the  rule  is  absolute  and  nniversal." 

The  sick-rate  from  typhoid  in  the  seyeral  quarters  of  BEambnrg  before 
and  after  the  introduction  of  sewers,  forms  another  interesting  cootri- 
bution  to  the  question  before  us.  While,  in  1876,  the  town  proper  was 
almost  completely  provided  with  a  drainage-system,  and  the  suburbs  ol 
St.  Georg  and  St.  Pauli  partially  so,  the  old  cess-pit  system  still 
remained  in  the  other  (country)  districts.  According  to  the  report  <^ 
the  inspector  of  public  health,^  the  ratios  of  typhoid  from  187a  to  1876, 
in  1000  of  the  population,  were  as  in  the  following  table  :* 

Table  of  the  Typhoid  Sich-raie  per  1000  InhabUanU  in  HamUnarg  aad 

VicinUy. 


Town  of  Hamburg 

Suburbs  of  St.  Georg  1 
and  St.  Pauli 

Country  Districts 

1R73. 

1873. 

1874. 

1875. 

1876. 

ToUL 

Tearlr 

ATCHfC- 

3-65 
2*91 
419 

2*29 
2-52 

329 

2*54 
340 

371 

241 

305 
270 

140 
1-86 

»*37 

12*29 

'374 
16*26 

246 

3'n 

Yirchow,  who  has  collected  information  of  the  death-rate  in  Hamburg 
for  the  period  from  1838  to  1869,  points  out '  that  the  average  mortality 
from  typhoid  in  1000  deaths  from  all  causes,  was : 


For  7  years  ( 1 838-44)  before  the  town  was  sewered 

9     t)     (1845-53)  while  the  sewers  were  being  made 
8     „     (1854-61)  after  part  completion  of  the  sewerage 
8     ,.     (1852-69)  subsequently       .        .        .         .  . 


t» 


48-5 

395 
39-9 

32'0 


From  which  it  appears  that  the  amount  of  sickness  (estimated  by  the 
mortality)  had  fallen  to  less  than  half  in  thirty-two  years. 

Not  less  remarkable  are  the  results  arrived  at  Li^vin  ^  with  respect 
to  the  mortality  from  typhoid  at  Danzig  before  and  after  the  laying 
down  of  sewers.  Whereas,  in  the  period  from  1863  to  1871,  360 
persons  in  all  died  of  the  disease,  or  70  a  year,  the  mortality  from  1872 
to  1879  (9^  subsequent  to  sewering)  was  221,  or  27*6  a  year,  the  co- 
efficient of  mortality  falling  from  lo'oi  to  3*62.    "  The  most  remarkable 

^  '  Bericht  iibcr  die  rood.  Statistik  des  Hamburger  Staates  fiir  das  Jahr  18 "6,' 
p.  23- 

*  The  figpircs  do  not  agree  altogether  with  the  data  commnnicated  the  year 
before  by  Medicinal- Inspector  Herr  Kraus  to  Herr  Virchow,  and  pablished  by 
the  latter  in  his  '  Gesammelte  Abbandlnngen,'  ii,  p.  437. 

3  L.  c,  ii,  pp.  438,  470. 

*  *  Ueber  die  Stcrblicbkeit  in  Danzig  in  den  Jahrcn  1863-79/  Dansig,  1870, 
p.  29. 
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•dimmation/amonntiiig  to  78  per  cent.,  took  place  in  the  districts  where 
deaths  from  typhoid  had  been  most  common,  and  which  held  the 
lowest  place  in  almost  all  sanitary  respects." 

There  can  be  scarcely  any  well-grounded  doubt,  then,  as 
to  the  causal  connexion  between  the  origin  and  diffusion  of 
typhoid,  and  influences  exerted  by  putrefying  excreta ;  but, 
.at  the  same  time,  the  doctrine  developed  by  Murchison,  and 
accepted  by  many  later  observers,^  that  the  putrid  decompo- 
sition-products of  fs^cal  matter  represent  in  themselves  the 
typhoid  poison,  or  that  the  disease  is  referable  to  a  process 
originated  by  putrefactive  matters  (a  ''  pythogenio  *'  pro- 
•oess,  according  to  Murchison),  appears  to  be  altogether 
untenable.  Apart  from  the  consideration  that  the  organic 
nature  of  the  morbid  poison  is  highly  probable,  if  it  be  not 
definitely  proved,  there  are  unambiguous  facts  to  show  that 
the  disease  has  very  frequently  occurred  under  circum- 
stances where  the  inSuence  of  putrefying  faacal  matters 
•could  not  come  even  remotely  into  the  question.  If  the 
specific  poison  were  developed  from  this  cause-— one  might 
unhesitatingly  call  it  a  commonplace  cause — typhoid  would  be 
infinitely  more  frequent  than,  as  a  matter  of  fact,  it  is ;  and 
it  is  with  justice  that  Folsom  points  out  how  thousands  of 
people  inhale  the  decomposition-products  set  free  from  f 89cal 
matters,  and  drink  the  water  polluted  with  excrementitial 
substances,  without  falling  ill  of  typhoid.  How  often  do  we 
find  not  only  single  houses,  but  whole  groups  of  houses  in 
which  the  air  of  the  living-rooms  and  sleeping-rooms  is  so 
charged  with  decomposition-products  of  putrefying  sewage, 
that  even  a  not  very  nice  sense  of  smell  is  most  un- 
pleasantly affected  by  it ;  and  yet  there  is  no  typhoid  in  these 
dwellings  !  The  filthiest  localities  or  quarters,  in  which  there 
is  not  the  remotest  idea  of  a  rational  disposal  of  animal  ex- 
crement, remain  quite  free  from  typhoid  for  years,  and  not 
unf requently  for  dozens  of  years.  However  highly,  then,  we 
may  rate  the  significance  of  the  etiological  factor  here  spoken 
of  for  the  production  of  the  disease,  we  shall  always  see  in  it 
only  one  link — unquestionably  an  important  link — in  the 
chain  of  causes  upon  whose  influence,  direct  or  indirect,  the 

*  Tweedie,  *  Lancet/  i860;  Prior,  ib.,  1870,  Aug.,  p.  28^  Sept.,  p.  327;  Low, 
*  Brit.  Med.  Journ.,'  1880,  Nov.,  733 ;  Don,  ib.,  Nov.,  737. 
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potency  of  some   specific    sabstance,   the    peculiar  morbid 
poison^  is  more  or  less  dependent. 

§  164.  a  commukicabli  diskase  ;  qusstion  op 

Autochthonous  Oeigin. 

The  discussion  of  these  matters  brings   me  to  a  field  of 
lively  medical  controversy^  to  the  question   of  the  so-called 
a/utochthonous  origin  of  typhoid.     For  the  settlement  of  tiiis 
question^  it  is  necessary  in  the  first  place  to   come  to  an 
understanding  whether  the  disease  is  to  be  coanted  amonf 
the   communicable  or  contagious  processes.      The    very  first 
observers^  who  made   typhoid  a  subject  of   exact   inqniiyy 
were  divided  in  their  opinions  as  to  the  commnnicability  of 
the    disease.     While  Andral,^    Chomel,   and    other    Prenck 
hospital  physicians  remained  unconvinced  of  its   commaxii- 
cability^  on  the  ground  of  their  hospital  experiences^  others, 
such  as  Leuret,^  Bretonneau,  Tardieu,'  Poure,*  and  above  lU 
Oendron^  advocated  the  contagiousness  of  typhoid.      Grendron 
not  only  expressed  himself  ^  in  favour  of  the   possibility  of 
a  conveyance  of  the  disease^  but  he  declared  that   the  pro- 
duction of  epidemics  or  endemics  of  typhoid,  as  well  as  the 
occurrence  of  sporadic  cases^  never  took  place  except  through 
direct  or  indirect    communication.       In    this    he   was   the 
precursor  of  Budd/  Gietl,^  and  others,  who  assorted  that  *'  the 
contagious  nature  of  typhoid  is  the  central  point  of  interest 
in  the  history  of  the  disease/'     Although  this  divergence  of 
opinion  is  not  yet  reconciled  (some  hyper- sceptical  persons 
still  denying  the  commnnicability  of  the  typhoid  poison)  yet 
the  great  majority  of  unprejudiced  inquirers  have  arrived  at 
the  affirmative  conclusion. 

Not  to  mention  the  perverse  stating  of  the  question  and  defectire 
logic  in  drawing  inferences  from  observed  facts,  an  important  soaroe 

^  '  Cours  do  pathologie  intome/  3  ed.,  BruzoU.,  1839,  p.  13. 
3  <  Arcb.  g^n.  de  med./  1828,  zviii,  p.  161. 
3  '  Journ.  des  connaiss.  mdd./  1835,  ^oAt. 

*  '  Joarn.  de  la  Soc.  de  m6d,  da  Depart,  de  la  Loire  infer./  1837,  p.  56. 
'  'Journ.  doflconnaiss.  mcd.-chirnrg./  1834,  Mars,  Avril,  Jali,  Octobre. 
fi*  Lancet,'  1856,  1859,    i860,  and   'Typhoid    Fever,  it«    Nature,  Mode  oC 
Spreading,  and  Prevention,'  Lond.,  1873. 

'  Die  Ursachen  des  enterischen  Typhus  in  Munchen/  Leipi.,  1865. 
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of  erroneooB  obeervation  arose  out  of  the  circumstance  that  the  field 
of  inquiry  was  for  the  most  part  the  fieir  too  extensive  areas  of  great 
towns ;  whereas  the  question  cannot  be  decided  with  certainty  except 
within  small  circles  of  diffusion,  particularly  on  the  flat  country  and 
more  particularly  where  the  population  is  thinly  scattered.  It  was 
precisely  under  the  latter  conditions  that  Gendron  instituted  his  valuable 
inquiries ;  he  illustrated  the  fact  of  communicability,  or,  as  he  says,  con- 
tagiousness, particularly  in  instances  where  he  was  concerned  with  the 
appearance  of  the  disease  after  the  arrival  of  a  patient  suffering  from 
typhoid  at  a  locality  lying  quite  isolated  and  hitherto  quite  healthy.  The 
first  cases  of  the  sickness  occurred  in  the  immediate  neighbourhood  of 
the  stranger,  and  its  further  diffusion  in  the  place,  or,  it  might  be,  beyond 
it,  could  be  traced  step  by  step ;  so  that  he  got,  in  such  a  fidd  of 
medical  inquiry,  as  high  a  degree  of  proof  of  the  etiological  connexion 
between  the  first  case  and  those  that  followed  as  could  be  anywhere 
attained.  Many  later  investigators  have  arrived  at  the  same  conclu-' 
sions  as  Gendron :  including,  in  quite  recent  years,  Cold,^  according  to 
experiences  in  Denmark;  Homann  and  Hartwig,  Collet,  Eger,*  and 
others  from  observations  in  Norway ;  the  chronicler  of  the  epidemic  of 
1875-76  in  the  Rhongebirg ;'  Martin/  for  the  epidemic  of  1857  at  Titt- 
moning  (district  of  Laufen) ;  Kerschensteiner*  at  Mering  (Bavaria)  in 
1861 ;  Lotholz '  from  several  years'  observations  in  the  neighbourhood 
of  Jena ;  Francis  in  India,  Lee'  from  experiences  in  1859  in  the  thinly 
populated  county  of  Westchester,  N.Y.,  Bothrock"  from  McYeytown, 
Pa.,*  Pearce  from  Mechanicsburg,  Ohio,  Beeves  (L  o.)  from  Virginia, 
and  others. 

As  supporting  the  doctrine  of  the  non-commnnicability  of 
typhoid^  particular  stress  used  to  be  laid  on  the  fact  that 
cases  of  typhoid  had  occurred  extremely  seldom^  or  not  at  all^ 
among  hospital  nurses  and  physicians,  as  well  as  among  other 
patients  treated  in  the  hospital  and  even  in  the  fever  wards — 
cases  which  would  necessarily  have  been  referred  to  a  convey- 
ance of  the  disease  from  patients  admitted  with  it.  But  more 
recent  observations^^  have  afforded  evidence  that  conveyance 

*  L.c,  p.  22.  •  LI.  cc. 

3  *  CorreipondcDzbl.  des  &rzt].  Vercinfl  in  ThiiriEigcn,'  I876,  p.  1 19. 

*  *  Boyr.  &rztl.  IntelUgenzbl./  1858,  p.  a  16.  '  lb.,  1861,  p.  413. 
^  '  Ucitroge  zar  Aetiologic  dct  Ilcotyphos,*  Jona,  1866. 

7  *  Ainer.  Journ.  of  Med.  Sc.,'  1859,  Oct.,  p.  335. 

"  lb.,  1866,  Oct.,  p.  574. 

'•>  *CiDciiinati  Lancet,'  1865,  May. 

)"  Collected  by  Qriesinger  ('  Iiifociionakratikli.,'  2ud  cd.,  p.  147)  from  tho 
/iii-ich  Hospital ;  by  Booker  (*  Do  iypho  abduiii.  opid./  &c'.,  Diss.,  Eoitock,  1847) 
from  tbe  hospital  of  Bo»tork  ;  by  Juntcii  (' Dor  Abduminaltyphus  im  Alt  maer 
Krankcnbauiio/  ke.,  Kiel,  1H69)  from  tho  hospital  of  Altona,  and  by  Trier  (l.c, 
p.  116)  fiom  the  Copcnlmgoii  iloMpital. 
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under  those  circumstance  is  by  no  means  so  rare  as  Iiad  been 
supposed ;  besides  which,  there  are  experiences  made  on 
board  English  ships  of  war  of  the  importation  of  typboid 
from  the  shore  to  the  ships,  and  from  these  again  to  otlier 
ships.^  So  that,  even  although  the  seemingly  positiTS 
results  of  the  experiments  to  infect  animals  (rabbits)  witk 
the  contents  of  the  intestine  or  with  the  blood  of  typhoid 
patients'  should  not  be  substantiated,  there  cannot  be  %■ 
single  doubt  raised  as  to  the  communicability  of  typhoid. 
And  the  proof  of  the  communicability  of  typhoid  famishes 
an  answer  decidedly  in  the  negative  to  the  question  of  the 
autochthonous  origin  of  the  typhoid  virus,  for  everyone  who 
holds,  as  a  principle  hitherto  unshaken,  the  specificity  of  the 
acute  infective  diseases,  and  the  corresponding  specificity  of 
the  morbid  poison  proper  to  each.  In  whatever  way  we 
may  regard  the  virus  and  its  relations  to  the  hnmin 
organism,  whether  as  a  ''  miasm  '*  or  otherwise,  it  is  capable 
oE  reproduction,  and  it  must  at  all  events  be  regarded  as 
an  organic  body.'  There  are,  no  doubt,  many  observations 
on  the  occurrence  of  isolated  cases  of  typhoid,  or  on  the 
outbreak  of  epidemics,  in  which  no  conveyance  or  impor- 

^  Friedcl,  'Die  Krankheiten  in  der  Marine/  Berlin,  1866,  p.  201. 

^  Davaino  ('Bull,  de  I'acad.  de  med./  1873, No.  4),  who  inoculated  rabbits  wiUi 
the  blood  of  typlioid  patients  observed,  that  the  animals  died  with  jtepiic  maiii- 
Testations ;  the  infective  experiments  of  Birch- Hirschfcld  ('  Allg*.  Zeitschr.  far 
Epidemiol.,'  1874,  i,  p.  31)  gave  a  very  ambiguous  result;  those  of  Klein  (*  Report 
of  the  Medical  Officer  of  the  Privy  Council/  1876,  new  ser.,  vi,  p.  80),  of  Bahrdt 
(*  Archiv  der  Heilkde./  1876,  p.  156),  and  of  Moschutkowskj  (*  Ccntralbl.  fur  die 
med.  Wissensch./  18769X0.  11,  on  men  and  animals)  were  tmsncccaf  al  •  while 
Letzerich  ('Archiv  fur  ezperimcntelle  Pathologie/  1878,  ix,  p.  31a)  and  Klels 
(ib.,  1880,  xii,  p.  231,  1881,  ziii,  p.  381)  find  proof  positive  of  the  oonveyance  of 
typhoid  in  their  experiments  with  rabbits,  and  Tizzoni  ('  Annali  univ./  1880  Feb* 
p.  97)  in  his  experiments  with  dogs. 

*  The  earlier  inquiries  on  the  **  typhoid  parasite  "  (micrococcus,  bacterium,  &cX 
include  those  of  Hallier  (*Virchow*s  Archiv,'  1868,  vol.  43,  p.  287);  Bircb-Hirscbfeld 
(1.  c.) ;  Eichhorst  ('  Arch.  f.  klin.  med.,'  1874,  xiv,  p.  233) ;  Klein  (1.  c,  and  *  Cen- 
tralbl.  fiir  die  med.  Wissensch.,'  1874,  Nos.  44-45) ;  Fcltz  (*  Compt.  rend. '  18", 
Ixxxv,  p.  1288) ;  Letzerich  (^  Virchow's  Archiv,'  1876,  vol.  68,  p.  53a,  and  1.  c) ; 
Fischel  (*  Pmger  med.  Wochenschr.,'  1878,  Nos.  4-5);  Eberth  (•  Virchow'* 
Archiv.*  1880,  vol.  81,  p.  58);  and  Tizzoni  (I.  c).  These  have  been  followed  hy 
the  recent  work  of  Klebs  (11.  cc),  who  has  found,  uniformly  present  in  consider- 
able quantities  in  tho  intestinal  infiltrations  of  typhoid  patiente  as  well  as  In  the 
secondarily  affected  mesenteric  glands,  larynx,  lungs,  pia  mater  and  kidueysL  a 
minute  fungus  which  he  names  *'  Bacillus  typhosus.'' 
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tation  of  the  disease  from  without  could  bo  ascertained. 
Observations  of  that  kind  must  always  be  received  with 
scepticism,  inasmuch  as  it  is  often  notoriously  difficult  ta 
trace  and  to  unmask  the  ways  of  conveyance  of  a  disease, 
especially  where  intercourse  is  of  the  more  active  kind. 
Still,  there  are  many  observations  to  which  this  is  not 
applicable,  especially  those  relating  to  the  occurrence  of  the 
disease  in  districts  with  very  limited  means  of  communica- 
tion, or  with  a  scanty  and  widely  scattered  population,  where 
the  facts  are  easily  controlled  and  error  as  much  as  possible 
excluded.  Of  this  class  are  the  data  of  Metcalfe  for  Norfolk 
Island,  Maclean  for  Ascension,  Lange  for  Greenland,  Hjaltelin 
and  others  for  Iceland,  and  Ripley  for  the  Fiji  Islands. 
But,  even  in  these  and  similar  cases,  I  find  no  sufficient  reason 
for  assuming  a  spontaneous  origin  of  the  morbid  poison.  I 
am  rather  inclined  to  think  that  we  are  here  concerned  with 
the  quickening  of  germs  of  disease  which  had  remained  long 
latent;  and  this  conjecture  appears  to  be  all  the  more 
justified,  that  other  infective  diseases,  such  as  cholera,  yellow 
fever,  plague,  and  the  like,  are  known  to  exhibit  the  same 
behaviour.  There  is  this  difference,  however,  that,  in  con- 
trast to  the  ubiquitous  diffusion  of  typhoid,  these  are  indi- 
genous at  only  a  few  points  of  the  globe,  the  poisons  proper 
to  them  being  able  to  survive  outside  their  habitat  for  a 
relatively  short  time,  and  speedily  perishing ;  so  that,  unlike 
typhoid,  the  disease  when  it  reappears  presupposes  a  fresh 
importation  of  the  morbid  poison. 


§  165.  Mods  of  Diffusion  of  the  Mobbid  Poison. 

The  reproduction  of  the  virus  of  typhoid  takes  place, 
probably,  in  the  intestine  of  the  sick  person.  TIio  poison, 
so  produced,  is  discharged  with  the  dejecta,  and  gets  carried 
from  place  to  place,  partly  by  patients  thomselvcH,  partly  by 
their  body-linen  and  bed-linen  soiled  by  the  evacuations, 
perhaps  even  by  healthy  individuals  Uf  whoso  clothes  or  to 
whose  persons  the  virus  mny  cling. 

The  fact  that  the  flisoaso  is  oornpurativc'Iy  Moldom  com- 
municated, even  when  a  large  number  of  typhoid  patients 
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are  crowded  into  one  space,  or  that  typhoid^  aR  it  is  some- 
times expressed,  is  contagious  only  in  a  feeble  degree, 
together  with  the  fact  of  its  being  associated  in  its  origin 
and  diffasion  with  the  above-mentioned  conditions  of  locality, 
justifies  the  assumption  that  it  differs  essentially,  as  regards 
•communicability,  from  the  properly  contagfions  diseases, 
which  are  almost  independent  of  external  inflaences  of  that 
kind — such  diseases  as  typhus,  scarlatina,  and  smallpox. 
These  facts  seem  to  show  that  the  virus  eliminated  horn 
the  intestine  of  the  sick  person  is  not  yet  capable  of  pro- 
ducing an  effect  of  its  own ;  that  its  potency,  which  may  be 
represented  as  a  kind  of  ripening,  depends  on  certain 
external  conditions ;  and  that,  among  those  conditions,  tbe 
chief  is  the  presence  of  putrefying  organic  excreta,  and  more 
especially,  as  it  seems,  the  concurrence  of  the  viras  with 
putrefying  excrement  in  the  soil,  in  cesspits,  or  in  badly 
flushed  sewers  and  drains  from  privies  and  water-closets. 

Oases  of  importation  of  tbe  disease  by  means  of  linen  or  clothes  are 
given  by  Gendron,  Murcbison  (on  an  anonymous  authority),*  Huppert,' 
Schwab,'  Proels,^  and  others.  In  all  these  cases,  it  is  a  matter  of  the 
disease  breaking  out  in  small  and  easily  surveyed  localities  which  had 
hitherto  enjoyed  perfectly  good  health,  after  the  introduction  of  effects 
that  had  been  used  by  typhoid  patients  during  their  illness,  and  par- 
ticularly of  things  that  had  been  soiled  by  the  dejecta.  Tho  first  cases 
of  sickness  occurred  among  those  who  had  to  do  with  the  articles  in  the 
first  instance.  Attention  has  been  called,  in  several  quarters,  to  the 
comparative  frequency  of  attacks  in  laundresses  who  had  been  washing 
liuen  soiled  with  the  dejecta  of  typhoid  patients. 

Of  the  part  played  by  the  soil  in  the  development  or 
diffusion  of  the  typhoid  poison,  we  can  only  make  conjectures 
for  tho  present.  In  all  probability,  tho  soil  serves  as  a 
breeding-placo  for  tho  virus,  which  reaches  it  either  from 
cesspools  or  ashpits  or  directly,  and  comes  to  maturity  in  it 
under  the  influence  of  the  decomposition-processes  undergone 
by  the  f  OBcal  matters  which  had  percolated  along  with  the  virus 
or  had  accumulated  previously.  It  cannot  be  denied,  a  priori, 
that  fluctuations  of  the  sub-soil  water,  or,  in  other  words, 
the  entrance  of  air  into  ground  previously  saturated  and  then 

*  L.  c,  p.  433.  '  'Arch,  dcr  Hcilkd./  1877,  p.  197. 

~  "vr.  iint].  lutelligenzbl./  1878,  p.  40.  *  Ih.,  1880,  p.  145. 
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left  dry,  whicli  follows  therefrom,  is  particularly  calcu- 
lated to  farther  putrefactive  processes ;  and  in  this  way  may 
be  explained  the  influence  of  flactuations  in  the  8ub«soil 
water  on  the  number  of  caseS)  or,  in  other  words,  the  fact 
that  typhoid  reaches  its  highest  point  after  a  great  fall  of 
the  sub-soil  water,  and  its  lowest  after  a  considerable  rise. 
The  virus,  having  become  potent,  can  now  be  carried  from 
the  soil  into  the  atmosphere  with  the  ascending  current  of  air, 
of  which  risk,  as  Vogt  surmises,^  the  height  of  the  barometer 
will  be  an  index ;  and  it  will  so  get  introduced  into  the 
human  organism  with  the  breath.  Bat  the  influence  of 
fluctuations  in  the  sub-soil  water  may  be  also  expressed 
by  saying  that  they  exert  a  purely  mechanical  effect  on  the 
introduction  into  wells  of  the  virus  which  had  penetrated 
into  the  soil. 

Liebermeister'  formulates  Bahl^s  law  as  follows :  "  When  the  level  of 
the  water  in  the  weUs  rises,  the  amount  of  typhoid  diminishes ;  when 
the  water  in  the  wells  falls,  typhoid  increases."  As  he  assumes,  further, 
that  the  morbid  poison  comes  to  maturity  in  the  soil  and  gets  carried 
thence  into  the  wells,  and  that  the  water  drawn  from  wells  is  the  proper 
vehicle  of  the  typhoid  poison,  he  would  explain  the  coincidence  of 
highest  and  lowest  points  of  sickness  with  low  and  high  levels  respec- 
tively of  the  sub-soil  water,  by  the  fact  that  all  the  constituents  dissolved 
or  suspended  in  water  will  occur  in  larger  quantity  in  spring  water  when 
the  wells  are  low  than  when  they  are  high.  Buchanan  '  understands 
matters  somewhat  differently.  Admitting  that  water  stands  at  the 
Bame  level  in  wells  as  in  the  soil  round  about,  he  further  points  out 
that  all  the  water  which  gathers  in  the  ground  within  a  certain  radius 
of  the  well,  and  often  many  feet  above  its  level,  from  rain,  from  slops, 

1  *  Correspondcnzbl.  fiir  Schweizcr  Aerzte,*  1874,  iv,  pp.  69,  21a.  Vogt  ven- 
tares  to  conclude,  from  observations  made  in  the  epidemic  of  1873  at  Bern, 
that  there  is  an  increase  in  the  amount  of  sickness  with  a  falling  pressure, 
and  a  decrease  when  the  barometer  rises,  inasmuch  as  the  gases  in  the  soil  issue 
forth  the  more  copiously  the  lower  the  barometric  pressure.  Pribram  and 
Popper  (I.e.,  p.  16)  have  found,  on  comparing  the  barometric  fluctuations  with 
the  amount  of  typhoid  sickness:  (i)  that  there  is  no  apparent  connexion 
hetween  the  maximum  levels  of  the  disease  and  of  the  barometer ;  (2)  that  a  rapid 
increase  in  typhoid  has  often  followed  when  the  barometer  has  been  at  its 
lowest  readings,  steadily  decreasing  again  with  a  continuance  of  moderate  pres- 
sure ;  and  (3)  that  an  increase  in  the  number  of  cases  has  corresponded  to  great 
flactuations  of  the  mercury,  while  there  has  been  a  decrease  when  the  flactuations 
were  slight. 

*  '  Deutsche  Elinik,'  1866,  p.  90. 

'  '  Med.  Times  and  Qaz.,'  1870,  March,  p.  283. 
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from  cesspools,  Ac,  will  run  off  into  the  well,  and  that  these  percolatiiig 
supplies  of  water  will,  accordingly,  reach  the  well  in  all  the  larger 
quantity  the  lower  the  water-level  in  the  well — ^that  the  Tarions  matters 
will  be  carried  down  most  readily  when  the  sub-soil  water  is  on  the 
fall,  and  the  contents  of  the  weU  be  contaminated  most  under  these 
circumstances.  It  is  obvious  that  the  explanations  of  liiehermeister 
and  Buchanan  as  to  the  significance  of  fluctuations  in  the  snb-soil 
water  for  the  occurrence  of  typhoid,  apply  only  to  those  cases  where 
drinking-water  forms  the  vehicle  of  the  morbid  poison. 

Notwithstanding  the  obscurity  which  still  hangs  over  all 
these  questions — an  obscurity  increased  by  the  fact  that 
BuhFs  law^  as  it  seems^  is  applicable  to  certain  places  only^ 
having  no  relevancy  for  others — no  one  can  deny  the  impor- 
tance of  the  soil  as  the  breeding-place  of  the  typhoid  poison. 
No  doubt  typhoid  develops  under  circumstances  where  any 
influence  of  the  soil  is  not  only  highly  improbable^  but  even 
excluded  as  an  etiological  factor  altogether^  as  in  epidemics 
in  rooms.  But  those  cases  are  by  no  means  in  contradiction 
of  the  theory  ;  they  serve  rather  to  corroborate  it,  inasmuch 
as  the  same  conditions  that  cause  or  assist  the  typhoid 
poison  to  ripen  or  acquire  potency  in  the  soil,  may  be  met 
with  also  outside  the  soil. 

"  What  the  soil  is  on  the  large  scale,"  says  Lindwurm  ^  very  justlj. 
"  the  same  on  a  small  scale  are  also  the  floors  of  rooms,  the  walls  of 
houses,  the  drains  of  privies,  and  the  like.  Just  as  it  matures  at  some 
depth  in  the  ground,  so  also  may  the  typhoid  germ  obtain  the  necessair 
conditions  for  its  growth  in  a  scam  or  cleft  in  the  flooring  of  a  room, 
or  in  the  loosened  mortar  and  sand  between  stones  and  slabs.*' 


§  1 66.  Acclimatisation;  no  Racial  Exemptions. 

Individual  predisposition  to  the  disease  is  a  decidedly 
important  point  in  the  production  of  typhoid.  Any  dis- 
cussion of  tho  influence  exerted  in  this  way  by  age  sex 
or  mode  of  living,  I  consider  to  lie  remote  from  my  task  ; 
and  I  have  to  mention  only  one  fact  relating^  hereto  an 
especially  interesting  one,  and  one  that  holds  good  every- 
where,   hut    more    especially   in    tropical   and     snbtropiod 

>  <Bayr.  Srztl.  latelligeiiKbl./  1873,  p.  13a. 
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latitudes — I   mean  the  protection  which  is  afforded  against 
typhoid  by  acclimatisation. 

It  had  been  pointed  out  by  Petit  and  Serres'  that  many  of  the 
patients  treated  by  them  for  typhoid  were  strangers  who  had  resided 
only  a  short  time  (" nouvellement  arrives")  in  Paris.  This  fact  was 
afterwards  confirmed  by  AndraP  and  Louis,'  the  latter  showing  that 
in  129  cases  there  were  120  persons  who  had  not  resided  more  than 
thirty  months  in  the  capital,  and  that  among  44  patients  who  suc- 
cumbed to  the  disease,  there  were  only  two  whose  residence  there 
amounted  to  over  two  years  and  a  half.  This  predisposition  to  typhoid 
of  non-acclimatised  persons  came  out  more  markedly  in  the  French 
garrison  towns  among  fresh  drafts  of  troops.  Mondret^  had  pointed 
this  out  as  early  as  1823,  on  the  ground  of  experiences  at  Le  Mans ;  a 
selection  of  similar  observations  in  subsequent  years  (especially  1873 
and  1874),  has  been  published  by  Colin  ;^  and  the  same  experiences 
have  occurred  in  the  garrison  of  Brussels  in  1 87 1  and  1 873-74.*  Trusen* 
also  mentions  the  fact  that  in  the  epidemic  of  1833  in  Posen,  it  was 
chiefly  the  newly-arrived  recruits  that  suffered.  In  London,  amor.g 
1978  typhoid  patients  received  into  the  Fever  Hospital  during  fourteen 
years,  there  was  631,  or  nearly  one-third,  who  had  not  completed  a 
year's  residence  in  the  city  ;*  in  Dundee  the  same  circumstance  was 
even  more  marked.'  In  the  General  Hospital  at  Munich  during  the 
winter  of  1856,  and  the  academical  year  1858-59,  there  were  in  all  365 
admissions  for  typhoid;  of  these  187  (or  just  one-half)  had  lived  in 
Munich  not  quite  six  months,  and  66  not  quite  a  year ;  and  among  the 
whole  number  there  were  only  6  who  had  been  bom  in  Munich.'"  For 
Malta,  we  are  told  by  Marston  (1.  c.)  that  by  far  the  larger  number  of 
typhoid  cases  were  met  with  among  the  troops  newly  arrived  from 
England. 

This  circumstance  comes  out  still  more  strikingly  in  tropical  and 
subtropical  regions,  where  the  disease  is  almost  limited  to  strangers, 
and  mostly  to  new  arrivals.  This  holds  good,  first  of  all,  for  India, 
according  to  the  unanimous  judgment  of  observers  ;^^  in  the  '  Sanitary 
Reports '  for  the  Presidency  of  Bengal, ^^  1872,  we  read:  "  That  enteric 

'  L.  c,  p.  127. 

'  '  Coars  dc  pathol.  interne,'  3rd  ed.,  Bniz.,  1839,  P-  'B* 

5  L.  c,  1841.1,  p.  357- 

*  *  Journ.  gin.  de  m^.,'  1824,  vol.  87,  p.  318. 

*  L.  c,  p.  65. 

*  Molitor,  *  Arch.  m^.  beige,'  1872,  Mart;  Oys,  ib.,  1874,  Avril,  p.  223. 
7  •  Casper's  WochenBchr.  fttr  die  Heilkde,'  1835,  p.  337. 

"  MnrcbUon,  p.  421. 

'  Maclagao, '  Edin.  Med.  Jonm.,'  1867,  Oct.,  p.  314. 

w  Vogel,  'Klin.  Untennch.  fiber  den  Typhu*,'  Erlang,   1856,  p.  6;  Zahler, 
'  Bayr.  Eratl.  Intellbl.,'  1861,  viii,  p.  31 1. 
"  Bryden,  Moffat,  Hanbory,  Don,  and  othem. 
"  •  Brit.  Army  Rqx>rt'  for  Uie  year  1872,  xiv,  p.  147. 
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fever  in  India,  aa  in  other  parte  of  the  world,  is  a  disease  from  whidr 
strangers  visiting  an  infected  locality  are  much  more  liable  to  suffer 
than  the  permanent  inhabitante  of  that  locality,  may  be  considered 
beyond  doubt."  Of  163  cases  of  typhoid  in  the  Madras  army  which  were 
notified  in  the  years  1873-73,  there  were  99  affecting  persons  wha 
had  not  served  two  whole  years  in  India ;  in  ihe  Bengal  army,  the  pro- 
portions of  sickness  from  typhoid  w^e  97  and  1*9  of  the  total  strength 
among  the  troops  who  had  resided  in  the  country  one  to  two  years  and 
over  two  years  respectively  (Ker  Innes,  1.  c).  Similar  observations 
as  to  the  especial  prevalence  of  the  disease  among  newly-arrived  or 
non -acclimatised  persons,  come  to  us  from  Tahiti,^  New  Caledonia.* 
Mauritius,  the  West  Coast  of  Africa  {Chassaniol),  Senegambia  {D^amt, 
p.  124),  Algiers,'  the  ALutilles,^  Monterey  (California),*  and  other  places* 
In  the  '  Sanitary  Reports,'  of  the  English  Royal  Navy  also,  attentioD 
is  drawn,  as  we  have  already  seen,  to  the  frequent  occurrence  of  typhoid 
among  the  crews  of  men-of-war  in  tropical  harbours. 

This  relative  immunity  of  acclimatised  persons  from  typhoid 
is  not  dependent  on  peculiarities  of  race  or  nationality^ 
whether  in  temperate  latitudes  or  in  the  tropics.  Negroes, 
who  are  well  known  to  sufFer  in  their  native  countries 
much  more  rarely  from  typhoid  than  non-acclimatised  persons 
living  there,  become  subject  to  the  disease  in  America  in  no 
less  a  degree,  cmteris  parilms,  than  the  white  race. 

Attention  had  been  called  by  Tidyman '  to  the  frequent  occurrence  of 
"  typhus  fever  *'  (certainly  typhoid  and  not  typhus)  among  the  negroes 
of  the  Southern  States  of  the  Union,  who  were  almost  exempt  from 
malarial  diseases ;  of  43  cases  of  typhoid  treated  by  Sutton  in  Geoi^ 
town,  Ky.,  in  1846,  13  were  in  negroes ;'  Lewis  states  that  hundreds  of 
negroes  died  of  typhoid  in  Central  Alabama  in  the  winters  of  1835-36 
and  -37  ;  and  Gaston^  (1.  c.)  speaks  of  the  very  frequent  occurrence  of  the 
disease  among  the  negroes  of  South  Carolina. 

Just  as  little  can  the  predisposition  to  typhoid  in  newlv 
arrived  persons  be. explained  by  the  change  in  their  mode  of 

'  Notice  in  the  '  Arch,  de  m^.  nav.,'  1865,  Oct.,  p.  282. 

'  Bran,  de  Rochas,  Charlopin,  p.  21. 

s  Haspel,  '  Maladies  de  TAlg^rie,'  Paris,  1850,  ii,  p.  428;  Masse,  Frisoo  and 
others. 

*  Dntroulan,  p.  35;  Brassac,  'Arch,  de  m6d.  nav.,'  1865,  Mars,  p.  227;  Car- 
pentin,  ih.,  1868,  Sept.,  p.  220,  and  *  Etude,*  Par.,  1873,  p.  41 ;  Batby-Bergnio,. 
1.  c,  p.  42 ;  Rufz. 

'  King, '  Amer.  Jonm.  of  Med.  Sc.,'  1853,  April,  p.  389. 

"  *Philad.  Jonm.  of  Med.  and  Phys.  Sc.,'  1826,  zii,  p.  319. 

'  Bartlett,  1.  c,  p.  127. 

0  *  w«w  Orleans  Med.  Jotirn./  1844,  i,  p.  417. 
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life,  by  excessive  bodily  fatigue,  or  any  otter  external  cause. 
In  my  opinion,  we  are  met  here  by  the  same  phenomenon 
which  may  be  observed  in  the  case  of  yellow  fever,  although 
in  a  much  more  marked  degree  in  the  latter,  tending  to 
show  that  the  protection  acquired  through  acclimatisation 
is  by  no  means  dependent  exclusively  on  having  gone 
through  the  disease  once  before.  The  immunity  from 
typhoid  acquired  through  acclimatisation  is  unquestionably 
much  more  perfect  in  tropical  and  subtropical  regions  than  in 
higher  latitudes.  Whether,  and  how  far,  a  tropical  climate 
has  an  influence  of  its  own  in  this  respect;  whether,  as 
Bryden  conjectures,  the  unaccustomed  temperature  of  the 
tropics  predisposes  the  new  arrivals  in  India  to  the  disease ; 
or  whether,  conversely,  a  continuous  residence  in  the  tropics 
lessons  the  predisposition  to  the  sickness — these  are  questions 
which  must  remain  unanswered  for  the  present. 

§  167.  Drinking- Watbb  and  Milk  as  Vkhiclbs  op  the 

Poison. 

The  media  which  act  as  carriers  of  the  morbid  poison 
— ^which  serve  to  introduce  it  into  the  human  organism — 
can  be  no  other,  obviously,  than  the  air  in  which  the 
virus  is  suspended  or  the  articles  of  food  to  which  it  clings. 
There  can  be  no  doubt  that  the  infection  takes  place  some- 
times in  the  one  way,  sometimes  in  the  other.  It  is  highly 
improbable,  considering  how  very  closely  the  foci  of  disease 
are  circumscribed,  that  the  infecting  substance  can  be 
diffused  by  the  wind  to  any  great  distance.  At  the  same 
time,  the  notion  that  the  virus,  disengaged  in  or  upon  the 
ground  (or  some  one  of  its  equivalents,  as  in  p  674),  gets 
carried  off  by  the  ascending  or  horizontal  current  of  air  and 
so  conveyed  into  the  human  organism  with  the  breath,  is 
not  only  postulated  in  order  to  explain  the  origin  of  the 
disease  in  all  those  cases  where  another  mode  of  introduction 
cannot  be  proved ;  but  it  is  even  based  upon  a  good  many 
observations,  in  so  far  as  events  of  that  nature  can  be  proved 
at  all.  Especially  noteworthy  are  the  cases  where  it  can 
be  proved  that  sewer  gases  (with  which  the  morbid  poison 
must  have  been  mixed)   have  found  entrance  into    living. 
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rooms^  and  just  those  persons  have  sickened^  who  had 
been  directly  and  principally  exposed  to  these  emanations^ 
while  other  residents  of  the  locality,  who  had  not  come 
under  the  noxious  influence,  had  remained  exempt  from  the 
disease.^ 

But  a  more  frequent  and  more  extensive  source  of  infec- 
tion is  water  for  culinary  purposes,  which  has  been  contami- 
nated by  the  typhoid  poison.     I  take  it  that  few   points  in 
the  etiology  of  typhoid  are  so  certainly  proved  as  the  convey- 
ance of  the  morbid  poison  by  drinking-water y  or  by  food  con- 
taminated with  infected  water.     Although  all  the  observa- 
tions made  on  this  point,  and  published  to  the  profession,  do 
not  carry  conviction  equally,  yet,  in  many  of  them,  the  causal 
connexion  between  the  working  of   that  noxious  influence 
and  the   development  of  the  disease  comes  out   so   clearly^ 
that  there  can  be  no  well-grounded  doubt  on  the  matter ;  if 
facts  of  that  kind  do  not  warrant  conclusions  as  to  the  etio- 
logy of  disease,  then  there  is  an  end  of  all  etiologrical  proof. 
If,  in  a  given  locality,  a  number  of  cases  of  illness  suddenly 
occur,  exclusively  confined  at  the  beginning  of  the  epidemic 
to  one  portion  of  the  population,  to  those,  namely,  who  had 
got  their  water-supply  from  one  spring,  one  conduit,  or  one 
pump  ;  if   it   be  proved,  further,  that  this  water-supply  has 
been  contaminated  by  sewage,  or  by  the  typhoid  poison  con- 
tained in  the  sewage ;  if  it  be  shown,  still  further,  that  the 
affected  inhabitants  have  everything  else  in  common  with  the 
exempted  (the  same  kind  of  weather,  the  same  dwellings,  the 
same  soil),  differing  from  them   in  the  conditions    of   their 
existence  only  in  the  use  of  the  impure  drinking-water ;  if, 
lastly,  the  epidemic  come  to  an  end,  as  it  has  been  found  to 
do  in  many  cases,  with  the  closing  of  the  poisoned  spring  ;-^ 
then,  in   my  opinion,   the  inference,  post  hoc  ergo   propter 
hoc,  is  warranted  concerning  the  origin  of  the  disease  so  abso- 
lutely that  even  the  most  rigorous  scepticism  must  be  satis- 

*  Instructive  examples  of  this  kind  are  given  by  Murchison  (L  c,  pp.  43  7-45), 
from  several  English  institutions,  by  Liebcrmeister  (*  Arch,  fur  klin.  Med.,*  1870, 
vii,  pp.  180-81)  from  the  Dosel  hospital  and  a  few  vilhiges  in  the  neighbourhood 
of  Basel,  by  Haviland  (*  Brit.  Med.  Jonm.,'  1876,  Jan.,  p.  138)  from  Uppingham 
School,  by  Maclagan  (1.  c,  p.  310)  from  the  Dundee  ncighbonrhood,  and  by  others. 
An  epitome  of  all  the  observations  of  that  kind  pablished  since  1866  will  be 
found  in  my  summaries  on  typhoid  in  the  '  Jahresberichten  tiber  Medicin.' 
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fied  with  it.  I  shall  confine  myself  to  giving  a  few  of  the 
most  recent  observations,  which  furnish  incontestable  proofs, 
as  it  seems  to  mo,  of  the  causal  connexion  between  the  use 
of  drinking-water  specifically  tainted  and  the  production  of 
the  disease. 

In  the  often-quoted  epidemic  of  typhoid  at  Stuttgart  in  187  a,  whioh 
was  proved  to  be  a  case  of  fouling  of  the  town's  water-supply  by 
sewage,  the  diffusion  of  the  disease  extended  just  as  fur  as  this  water- 
supply  reached ;  and  that  fact  could  be  established  with  every  certainty, 
as  we  learn  from  the  report  of  Burkart,*  even  within  single  houses.  Thus, 
in  the  house  No.  i ,  Feuerseeplatz,  the  residents  on  the  first  and  third 
floors,  who  got  their  water  by  contract  from  private  wells  in  the  neigh- 
bourhood, were  completely  exempt  from  the  disease,  whereas  on  the 
second  and  fourth  floors,  where  water  from  the  town  mains  was  sup- 
plied, several  cases  of  typhoid  occurred. 

De  Renzy^  shows,  in  a  statement  of  the  health  of  Millbank  Prison  in 
London,  which  had  been  used  for  convicts  since  18 16,  that  although  it 
had  been  at  one  time  notorious  for  the  endemic  prevalence  of  typhoid, 
it  had  been  almost  entirely  exempt  from  that  disease  after  being 
supplied  with  pure  water,  although  no  further  changes,  structural 
or  other,  had  been  made  in  it.  Up  to  1854  the  water-supply  con- 
sisted of  filtered  Thames  water;  since  that  date  the  building  has  been 
supplied  with  water  from  the  artesian  well  in  Trafalgar  Square ;  and, 
from  the  middle  of  that  year,  down  to  ApriJ,  1872,  or  a  period  of  nearly 
nineteen  years,  there  had  been  only  three  deaths  from  typhoid  in  the 
prison,  one  each  in  1855,  i860,  and  1865;  and,  since  1865,  not  a 'single 
case  of  typhoid  had  been  observed  in  it. 

In  Bern,  in  the  winter  of  1873-74,  there  sickened  of  typhoid,  accord- 
ing to  the  official  report  of  Wyttenbach,'  355  persons  out  of  a  popula- 
tion of  (in  round  numbers)  38,000.  The  cases  occurred  in  good  and  bad 
dwelling-houses  almost  equally,  and  there  were  no  special  differences 
manifested  in  the  amount  of  sickness  in  the  various  occupations  or 
classes.  No  pathogenetic  significance  could  be  laid  upon  mete^irological 
influences,  or  upon  the  state  of  the  soil  and  of  the  sub-soil  wutcr,  inas- 
much as  the  parts  of  the  town  affected  1>y  the  disease  and  thr^se  simred  by 
it  had  all  these  factors  in  c^^mmon.  The  one  difference  \H:iwinm  tliem  lay 
in  the  source  of  their  watcr-sui>p]y.  While  oardly  ^/ne-third  of  all  the 
inhabitants  of  the  t^^wn  got  their  water  from  the  main,  fed  by  the  so- 
called  Grasel  sx>ring,  it  waif  shown  that  79  p*jr  fi*mi,  t/t  the  wick  were 
consumers  of  this  water,  and  that  nXtntmi  all  the  caii«;s  of  typhoid  at 
that  time  in  the  outskirts  of  th^s  t^/wn  i^'MwrrtA  in  quartorM  whfrre  the 

*  '  Wartt«inb.  (>nTefpr/ti«kn%U,/  iJlya,  \i»  Hi,. 
»  *  Lanc^'  1872,  JuriMr,  j/p,  7H7,  8jo, 

'  PabU*L«id  in  t^Uirn^ii  it*  lJ#/:  '  ilmt^^^ynttUmhS.  titr  Mtmmmr  AertU%*  tHjj, 
p.  529- 
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QoBvl  wnter  was  used.    Aji  eiaminatiun  of  tbe  wiitor 

two  bn41y-conHtructed  riai^rvoirB  had  l>ecn  pollutt'd  by  sewage. 

The  following  uccount  of  a  sevet'u  outbreak  of  tjpboid  in  n,  boarding 
school  ut  Mansfidd,  Piogs  Couuly,  Pa,,  in  tbe  autumn  of  1874.  is  giTiai 
by  Brown.'  Of  sixty-nine  bi>ardei's  twenty-eight  took  the  disease  more 
or  leas  soverely.  Tlio  drinking-water  of  the  institution  was  tuken  frum 
au  urtesiau  well  140  f^et  deep,  but  there  woe  ulao  a.  pump  dirccUj 
behind  the  huiise,  in  close  proximity  to  a  ccBspoul  and  witli  &  dmin 
nmning  past  it.  Although  the  water  from  the  artesian  well  ina 
tixcellcut,  many  of  the  inmatca  of  the  institution  preferred  the  wati^ 
from  the  pump,  which  was  in  the  highest  degree  contaminated.  Thv 
servants,  with  one  exception,  took  their  water-supply  solely  from  Uie 
artesian  well,  and  they  escaped  the  disease,  all  but  one — the  person  who 
preferred  the  pump  water.  A  workman,  also,  engaged  at  the  time  of 
the  ootbreak  in  working  in  the  kail  of  the  building,  who  h&d  used  the 
water  but  was  otherwise  unconnected  with  the  institution  I  he  hrtd 
across  the  river),  fell  ill  with  typhoid.  After  the  nuisance  was  stopped 
no  fuilJier  cases  occan-ed  in  the  house. 

In  the  village  of  Qunnislake  a  resident,  who  had  returaod  from  a  visit 
to  Liverpool,  sickened  with  typhoid  n  few  days  after  his  arrival;  ami 
this  ease  was  followed  in  a  very  short  time  by  143  other  coses,  which 
all  occurred  in  the  houses  in  the  centre  of  the  village,  while  there  w4S 
not  a  single  case  anywhere  round  about.  The  distribution  of  the  dis- 
ease, as  Blaiall  has  shown,'  cirrcsponded  exactly  to  the  water-supply 
for  the  village  from  a  particulai-  reservoir,  to  which  the  int«Etituil  evft- 
cnations  of  the  first  patient  had  probably  got  access.  Among  thoM 
inhabitants  of  the  village  who  got  their  water-supply  from  other  sources, 
only  isolated  cases  occurred  subsequently. 

Towards  the  end  of  1879  au  epidemic  of  typhoid  broke  out  at  Cater~ 
ham  and  Bedhill  (Surrey)  so  abruptly  that,  within  the  first  fortuigbt, 
there  were  47  cases  in  35  houses  of  the  former  place,  and  1^3  case«  in 
96  houHCH  of  the  latt«i*.  The  water-supply  in  both  places  was  provided 
for  pailly  by  a  seiTice  main  situated  in  Caterham,  and  partly  by  privaU 
wells  or  i-ain-water  cistci'us.  Uf  558  houses  in  Caterham  411J  got  their 
supply  from  the  main,  as  well  as  934  of  the  1 700  houses  iu  Kcdbili. 
The  medical  iuquiiy  into  the  epidemic,  eonducted  by  Thome,'  went  to 
show  that  both  places  had  been  free  fiom  typhoid  for  many  years.  Uurt 
tlie  disease  hod  fixed  upon  well-appointed  villus  and  upon  tbe  dntrllitigt 
of  the  poor  without  distinction,  that  there  could  be  no  questiua  u(  any 
common  injurious  influence  due  to  cesspools,  drains,  and  tbe  like,  inu* 
much  as  in  both  places  there  were  veiy  various  systems  of  filLb-rumuvaL 
the  hotticB  provided  witJi  water-closets  being  implicated  ia  the  epi- 
demic not  less  than  those  with  privies  or  earth -closets.  On  the  other  haitdi 

'  '  Pliilad.  Med.  Times,'  1875,  Nov.,  p.  80. 

■J  ■  Lancet,'  i8;6,  Sept.,  p.  318. 

•  '  Hinlb  AiidiihI  Btport  of  lliu  Mtiliral  Oillcer  of  tlic  Local   Got* 
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it  appeared  that  in  the  first  scries  of  47  cases  at  Oaterham,  45  ocenrred 
in  houses  supplied  with  water  from  the  main,  and  that  the  remaining 
two  patients  hod  not  only  been  frequenting  houses  so  supplied,  but 
could  be  proved  even  to  have  mode  free  use  of  the  conduit  water.  The 
inquiry  at  Bedhill  led  to  a  similar  result.  Of  the  96  houses  first 
affected  91  had  their  water-supply  exclusively  from  the  main,  and  in 
the  other  five  houses  also,  use  had  been  made  of  that  water  from  time 
to  time.  As  to  the  befouling  of  the  reservoir,  Thome  gives  the  follow- 
ing explanation:  The  company  which  owns  the  Oaterham  Water- 
works had  early  in  January  commenced  excavations  with  a  view  to 
enlarging  their  reservoirs,  in  the  course  of  which  a  perpendicular  shaft 
of  considerable  depth  was  sunk  down  to  the  conduit.  Among  the 
labourers  at  the  bottom  of  the  shaft  was  a  man  who,  as  it  afterwards 
transpired,  had  contracted  typhoid  at  Croydon,  where  it  was  then  epi- 
demic, and  during  the  first  days  of  his  iUness  he  continued  his  work  in 
the  shaft.  His  motions  being  very  frequent  and  profuse,  it  was  impos- 
sible for  him  every  time  to  leave  the  shaft,  so  that  he  eased  himself  at 
the  bottom  of  it,  and  the  dejecta  passed  direct  into  the  conduit.  The 
outbreak  of  the  disease  took  place  simultaneously  ai  Caterham  and  Bedhill 
exactly  fourteen  days  after  the  waier'swpply  had  been  befouled  in  this 
manner. 

In  the  small  town  of  Nabburg  (Upper  Palatinate),  with  270  houses 
and  1900  inhabitants,  where  typhoid  had  been  extremely  rare  for  a  long 
series  of  years,  the  wife  of  a  labourer  sickened  of  that  disease,  according 
to  the  account  of  Froels,^  in  the  end  of  May,  1880,  and  eight  days  later 
her  husband  and  her  sister.  The  husband  had  shortly  before  brought 
home  from  Schmidgaden,  his  native  place,  where  typhoid  was  then  epi- 
demic, among  other  articles  a  bed  that  had  been  slept  on  during  hei* 
illness  by  a  sister  who  had  died  of  typhoid.  About  a  fortnight  after 
those  three  persons  sickened,  new  cases  of  typhoid  appeared  in  the  row 
where  their  house  was  situated ;  these  quickly  multiplied,  so  that  within 
the  next  two  weeks  thirty-five  of  the  seventy-seven  residents  in  that 
row  had  fallen  ill.  The  inquiry  into  the  local  circumstances  resulted 
in  the  following  explanation :  Opposite  the  house  where  the  first  three 
cases  occurred,  the  pipes  that  supplied  the  street  with  water  ran  through 
a  slop.puddle  which  received  the  soakage  from  the  dungheap  and  the 
yard  of  the  house.  In  one  of  the  pipes  which  lay  quite  near  the  surface, 
hardly  covered  by  earth  and  rubbish,  an  opening  was  found  just  at 
the  place  where  the  slops  ran  over ;  the  hole  was  imperfectly  stopped 
with  rotten  wood,  and  some  part  of  the  slops  must  have  leaked  through. 
Besides  this  pipe,  there  was  another  also  running  through  the  puddle, 
which  was  in  so  defective  a  state  that  the  slops  had  free  access  to  it ;  and 
from  those  two  pipes  the  water  thus  befouled  passed  into  a  cistern  close 
at  hand,  from  which  most  of  the  residents  in  the  street  took  their  drinking 
water.  It  was  shown,  finally,  that  the  dejecta  of  the  first  three  patients 
had  partly  been  thrown  upon  the  dungheap  in  the  yard  of  the  house> 

^  '  Bayr.  &rztl.  iDtelligcDzbl.,'  1880,  No.  14. 
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but  bad  been  cbieflj  emptied  at  the  point  where  tbii  slops  ran  off,  ea  tltu 
after  flowing  over  the  street  a  few  paces  the;'  entered  the  wnXer-coi 
direct.  The  notion  that  this  befouling  of  the  drinking-waLer  had 
rise  to  the  outbreak  of  the  diseiue  ia  confirmed  bj  the  rapiditj 
which  it  spread,  in  this  as  in  all  other  cases;  and  farther  by  tbe 
that  three  out  of  the  seventeen  bouace  in  the  lane,  wh  icb  }^t  their 
fi'um  another  sourue,  aa  well  as  the  inmates  of  the  poora-bouae  ut  tbr 
end  of  the  lane,  who  were  supplied  with  water  &om  a  pump  in  thi- 
^ard  of  the  institution,  continued  entirely  eiempt  from  the  dieeaa^. 
There  is  a  still  further  confirmation  in  the  fact  that  the  epidemic  camt^ 
to  an  end  in  the  lane  after  the  water-pipes  were  repaired. 

Among  articles  of  food  infected  by  specifically -tainted 
water,  wliich  have  sorved  as  carriers  of  the  typhoid  poison 
imd  have  thereby  occaBioned  the  spread  of  the  diecasCj  tniU 
has  chiefly  arrested  the  attention  of  observei-s  hitherto;  uid 
more  particularly  the  English  medical  officers  of  health  hxn 
fumiehed  into i-ca ting  information  on  this  snbject. 

Btdlard'  gives  on  account  of  mi  epidemic  of  typhoid  iu  the  sommi? 
of  1870,  in  a  small  district  of  lalington  (London).  In  sixty-seven  per- 
fectly healthy  houses,  inhabited  by  families  in  good  circamstunoea,  16S 
cases  of  typhoid  occui-red  in  rapid  succession ;  whereas  in  th«  oUiei 
parts  of  the  suburb  only  twenty  coses  occurred.  Almost  all  the  a 
occurred  in  families  who  got  their  milk  from  one  denier,  who  had  a 
fered  himself  from  typhoid  in  the  first  instance,  and  in  wboBO  i 
seven  other  persons  had  fallen  victims  to  the  epideniic.  This  > 
business  extended  to  about  a  mile  from  his  house;  and  of  Ibtf  j| 
families  resident  within  that  area  141  got  their  milk  from  hiui.i 
of  which,  at  iLu  lonest  estimate,  cases  of  sickness  and  death  J 
typhoid  oecuri-ed.  Ballard  showed  that  there  was  a 
dealer's  premises,  highly  befouled  by  slops  running  iuto  it ;  frota  t-h™ 
well  water  had  been  pumped  to  rinse  the  ciuts  in  which  th«  milk  «a* 
carried,  and  it  bad  probably  been  used  sometimes  to  water  the  milk. 

A  special  interest  was  excited  in  on  epidemic  of  typhoid  wbich  ori- 
ginated under  similar  circuiuHtances  in  the  smnuer  of  1S73,  ^  one  vt 
the  most  fashionable  quarters  of  London,  including  tbe  paktisbi^  of  St 
Uarylebonc,  St.  John's  Wood,  and  St.  George's,  wherein  au  nnfortunslo 
lot  fell  to  the  I'amily  of  Uurchison,  to  whom  we  owe  so  mueh  of  tlir 
doctrine  of  the  typhons  diseases,  and  who  materially  helped  to  elaci 
the  particulai-  incident.'  In  this  case  also  it  was  at)  affw  nt  m 
uumberofcasiis  in  numerous  houses  scattered  over  an  cstunsiro  d 
imd  inhabited  almost  ciclusively  bfvrcll-to-do  families.     Tbe  o 
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■nd  >  LuDcot,'  i)t;j,  Ang.,  Oct. 
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that  they  had  in  oommon  was  that  thej  got  their  milk  from  one  Dairy 
Company.  In  about  ninety  families  some  300  cases  of  typhoid  were 
made  knowm  within  four  weeks  (from  the  middle  of  July  to  the  middle  of 
August).  The  inquiry  showed  that  a  farmer  who  supplied  the  company 
with  milk  had  taken  typhoid  and  had  died,  and  that  the  cess-pit  into 
which  the  dejecta  of  the  patient  had  been  thrown  communicated  with 
the  well  of  a  pump  whence  water  had  been  taken  for  cooking  purposes 
and  for  cleansing  the  milk  vessels,  perhaps,  also,  for  diluting  the  milk. 

A  farmer  in  the  neighbourhood  of  Bergen  sickened  of  typhoid  on  the 
1 8th  of  August,  187?,  and  four  days  later  his  maidservant.  During  the 
illness  of  those  two,  the  milk  obtained  on  the  farm  was  taken  by  the 
wife  to  customers  tn  the  town,  to  twenty- two  families  in  all,  and  in 
eight  of  .these  the  disease  broke  out  almost  simultaneously  (between  the 
28th  of  August  and  3rd  September).  That  it  was  not  the  man's  wife 
who  acted  herself  as  the  carrier  of  the  infective  matter  follows  from  the 
fact  that,  in  one  of  the  houses,  all  the  children  took  typhoid,  although  the 
woman  had  never  come  into  contact  at  all  with  the  inmates.^ 

The  following  account  is  given  by  Liibe'  of  the  spread  of  typhoid  by 
infected  milk  in  the  small  town  of  Flon  in  Holstein  in  the  summer  of 
1875.  The  cases  were  scattered  over  the  whole  place  in  particular 
families,  as  well  as  in  the  families  of  the  officials  belonging  to  the  Col- 
lege for  Cadets  situated  on  an  eminence — the  officials  occupying  the  two 
wings  of  it— while  among  the  126  cadets  themselves  not  a  single  case 
occurred.  The  state  of  the  soii,  of  the  sub-soil  water,  and  of  the  di'inking 
water,  as  the  author  shows,  could  not  come  into  the  question  of  the  diffu- 
sion of  the  disease;  that  which  was  common  to  all  the  families  who  had  a 
visitation  of  the  sickness  was  the  soui'ce  of  the  milk- supply  from  a  farm 
where  cases  of  typhoid  had  occurred.  (In  only  two  cases  no  direct  in- 
fection by  this  channel  could  be  proved  for  certain,  and  in  a  third  case 
the  sickness  seems  to  have  been  conveyed  in  some  other  way.)  In  the 
yard  of  the  farm  was  a  well,  highly  befouled  by  refuse,  from  which  the 
water  was  taken  for  rinsing  the  milk-vessels.  How  the  typhoid  poison 
came  into  the  well  could  not  be  proved  with  certainty.  After  the  5th 
of  September  the  residents  of  the  town  ceased  to  purchase  milk  from 
that  farm,  all  except  one  family ;  and  there  were  no  further  cases  except 
in  a  child  belonging  to  the  family  in  question,  for  whom  milk  had  been 
procured  from  the  farm  as  before. 

At  Worthing,  in  Sussex,  according  to  the  account  of  Kelly,*  a  young 
man  took  ill  of  typhoid  on  the  24th  September,  1 879,  having  arrived  from 
London  a  few  days  before.  The  dejecta  passed  into  a  leaking  drain^ 
from  which  the  sewage  escaped  into  a  well  belonging  to  this  man  and  his 
neighbour.  The  neighbour  was  a  milk  dealer,  and  he  used  the  water  from 
the  well  for  household  purposes.  About  a  fortnight  after  the  man  fell  iU, 
cases  of  typhoid  appeared  in  various  parts  of  the  town,  and  there  were 

^  Holmboe,  'Norsk.  Mag.  for  Laegevidensk./  1873,  p.  654. 
»  •  Allgem.  Zeitodir.  fOr  SpidemloL^'  iBj6,  ii*  p.  298. 
>  'BriUMed.  JoonL*'  18^ 
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more  in  the  weeks  following ;  these  cases  occurred  solely  in  houses  which 
got  their  milk  from  the  dealer  in  question.  On  the  4th  of  November  the 
contaminated  well  was  closed,  and  on  the  9th  of  November  the  last  case 
occurred  which  could  be  referred  to  that  source. 

The  extremely  abrupt  outbreak  of  the  epidemic  is  noteworthy  in  all 
these  instances  of  infection  of  drinking  water ;  as  well  as  the  fact  that, 
in  those  epidemics  where  the  time  of  befouling  of  the  well  or  conduit  is 
made  out,  the  consequent  cases  usually  occurred  after  ten  to  four- 
teen days,  or  an  interval  corresponding  to  the  period  of  incubation 
of  the  disease.  It  is  also  noteworthy,  that  in  the  cases  induced  by 
infected  milk,  it  is  principally  women  and  children  who  have  been 
attacked,  or  those  who  are  the  chief  consumers  of  the  article. 

In  view  of  these  and  many  similar  observations,^  all 
objoctions  which  may  bo  raised  against  the  notion  of  typhoid 
being  spread  directly  or  indirectly  by  drinking-water  most, 
in  my  opinion,  fall  to  the  ground ;  all  the  more  so  as  they 
^re  of  a  purely  negative  kind  and  mostly  based  on  the 
erroneous  assumption  that  the  supporters  of  that  opinion 
would  deny  every  other  mode  of  conveyance  of  the  disease. 
It  must  be  conceded,  as  I  have  already  said,  that  infection 
can  be  produced  also  by  means  of  the  air,  as  a  carrier  of  the 
morbid  poison,  although  the  arguments  brought  forward  in 
favour  of  that  opinion  are  far  from  possessing  the  same  degree 
of  cogency  as  those  in  favour  of  conveyance  by  drinking-water. 
Again,  the  objection  often  raised,  that,  if  the  partaking  of 
water  befouled  by  sewage  could  produce  typhoid  fever^  the 
disease  would  be  infinitely  more  common  than  as  a  matter  of 
fact  it  is — this  objection  has  a  radical  error  underlying  it, 
inasmuch  as  it  is  not  the  sewage  by  itself  that  has  a  disease- 
producing  effect,  but  the  sewage  by  virtue  of  containing 
dejecta  charged  with  the  typhoid  virus. 


§  168.  Antagonism  between  Malaeia  and  Typhoid. 

f.f  I  have  still  to  tQuch,  in  a  few  words,  on  the  con- 
nexion between  typhoid  and  malarial  diseases,  the  much 
debated    question    of    their    mutual    exclusiveness,     or    the 

*  A  tolerably  complete  collection  of  all  the  facts  publiflbcd  about  the  diffa- 
flion  of  typhoid  by  infected  water  and  milk  since  1866  wiU  be  found  in  the 
resume*  drawnjnp  by  me  on  the  Acute  Infective  Diseases  in  the  '  Jahresberichten 
liber  Medicin.' 
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antagonism  which  those  diseases  show  one  to  another  in  time 
and  place.  Boadin^  claims  to  have  been  the  first  to  main- 
tain^ on  the  ground  of  observations  made  by  himself  and 
other  French  physicians  in  Algiers,  Prance,  and  Italy,  that 
typhoid  rarely  occurs  in  regions  with  endemic  malaria,  for 
the  reason,  as  he  believed,  that  a  prolonged  residence  in  a 
malarious  region  takes  away  the  predisposition  to  typhoid  in 
those  thus  acclimatised,  or,  in  other  words,  in  persons  ex- 
posed to  the  continuous  influence  of  malaria.  This  opinion 
afterwards  found  as  many  opponents  as  adherents ;  and  th& 
question  of  typhoid  on  the  large  scale  being  excluded  from 
malarious  regions  is  still  undecided  at  the  present  day,  while 
it  is  for  the  most  part  stated  and  argued  in  a  sense  different 
from  that  of  Boudin. 

The  first  support  to  Boudin's  theory  came  from  the  side  of  several 
Belgian  physicians,  such  as  Woets'  and  Waldack,'  who  pointed  oat  that, 
since  the  draining  of  the  ground  in  the  neighbourhood  of  Dizmnde  anii 
Ecloo,  the  malarial  fevers,  which  had  been  endemic  there  up  to  that 
time,  had  disappeared,  while  typhoid,  which  had  been  of  rare  occurrence 
before,  had  come  in  their  place.  Meynne  ^  also  stated  subsequently 
that  typhoid  occurred  much  more  rarely  in  the  low-lying  malarious 
regions  of  Belgium  than  in  the  hilly  districts  of  the  country ;  to  the 
same  effect  are  many  statements  from  the  Netherlands,  such  as  that  of 
Beduin  '  from  Zeeland,  one  of  the  worst  malarious  districts,  where,  in 
the  town  of  Middelburg  only  275  cases  of  typhoid  came  under  obserya- 
tion  from  i860  to  1868,  or  30  in  the  year.  A  kind  of  mntual  exclusive- 
ness  of  the  two  diseases  in  a  locality  has  been  manifested  on  the 
largest  scale  in  the  United  States;  here  also  it  has  happened  that 
malarial  diseases  have  become  much  less  common  in  many  parts  of  the 
country  with  progressive  drainage  and  complete  cultivation  of  the  soil^ 
while  the  amount  of  typhoid,  hitherto  a  disease  of  rare  occurrence,  has 
risen  in  proportion.  To  this  effect  wc  have,  first  of  all  Flint's  state- 
ments from  Buffalo ;'  then  Drake  asserted  that  this  relation  between 
the  two  diseases  could  be  seen  at  many  points  all  through  the  Mississippi 
Valley ;'  and  there  are  more  recent  confirmatory  accounts  by  Beeves 

^  'Essai  de  g^gr.  m^icale/  Paris,  1843,  p.  83. 

'  '  Annal.  de  la  Soc.  m^.  de  Bruges,'  i,  p.  1 7,  and '  Joam.  dc  m^.  de  Brnxell.,'^ 
1844,  Mars,  p.  120. 
3  'Annal.  de  la  Soc.  de  med.  de  Gand,'  1847,  p.  69. 
<  'Topogr.  m^.  de  la  Belgiqne,*  Brnxcll.,  1865,  p.  388. 

*  Nederl.,  'Tijdscbrift  voor  Genecsk.,'  1871,  i,  p.  357. 

•  *  Buffalo  Med.  Joum.,  1847,  Feb. 
'  L.  c,  ii,  p.  447, 

•L.C. 
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for  Virginia,  by  Bland*  particularly  for  the  eastern  parts  of  that  State, 
and  for  New  Jersey,'  Pennsylvania,'  and  other  localities. 

On  the  other  hand,  it  is  alleged  by  Frison,  Amould  and  Xelsch,  and 
others,  that  in  Algiers,  the  original  home  of  the  Boudin  theory,  there 
is  no  such  antagonism  existing  between  malarial  diseases  and  typhoid, 
at  the  present  date  at  least,  and  that  both  diseases  occur  together  in 
time  and  in  place.  Jacqnez^  observes  that,  in  the  arrondissement  of 
Lure  (Haut-Sa6ne),  a  pronounced  malarious  region,  typhoid  has  been 
several  times  epidemic ;  in  like  manner  Fleury '  says  that  typhoid  is 
often  met  with  in  the  malarious  parts  of  the  Vendue ;  and  Janssens ' 
denies  the  alleged  antagonism  for  the  "polders"  in  the  district  of 
Ostend.  From  the  United  States  there  are  accounts  by  Grant '  from 
Memphis  (Tennessee)  and  by  Beybum^  from  Missouri,  which  also  tell 
against  the  theory  of  Boudin.  Leconte^  has  pointed  out  that  malarial 
fever  and  typhoid  are  equally  common  in  the  countries  of  the  Lower 
Danube;  Smart*^  says  that  in  Hong-Kong  both  diseases  have  been 
epidemic  from  time  to  time  side  by  side ;  and  Bourel-Ronci^re  gives 
the  same  account  of  the  relations  of  the  two  diseases  in  Bio  de  Janeiro. 
It  is  further  noteworthy,  that  at  the  time  of  great  pandemics  of 
malaria,  such  as  those  of  1826-30  and  1846-48,  typhoid  was  observed  as 
an  epidemic  at  many  places  along  with  the  prevalent  malady.  It  is, 
however,  a  particularly  noteworthy  circumstance  that  the  endemic  and 
epidemic  occurrence  of  typhoid  in  malarious  regions  has  lately  given  rise 
to  the  notion  of  typho-malarial  fever,  as  a  hybrid  disease-form. 

All  these  observations  directed  against  the  theory  of 
Boudin  merely  serve,  in  my  view,  to  prove  that  the  latter 
is  not  universally  applicable.  The  positive  facts,  espe- 
cially the  experiences  on  a  large  scale  in  Belgium  and  the 
Netherlands,  and  in  the  United  States,  lose  none  of  their 
force.  They  may  be  interpreted,  indeed  in  a  sense  not 
quite  that  of  Bondings.  They  furnish  evidence,  it  seems  to 
me,  that  the  complex  social  revolution,  in  a  population  which 
lias  grown  and  become  crowded  in  proportion  as  the  sonrces 

»  'Trangact.  of  the  West- Virginia  State  Med.  See.,'  1871. 
2  •  Transaefc.  of  the  New  Jersey  State  Med.  Soc.,'  1861. 

'  In  almost  every  annual  volame  of '  Transact,  of  the  Pennsylvania  State  Med. 
Soc.'  from  1865  to  1877. 

*  *  Qaz.  m6d.  do  Parisi,*  1845,  p.  461. 

*  •  Des  fi^vr.  intermitt.  du  marais  de  la  Vendue,'  Paris,  1874,  p.  31. 

*  'Annal.  med.-chir.  de  Bruges,'  ix,  p.  17. 

7  '  Amer.  Journ.  of  Med.  So.,*  1853,  July,  p.  94. 

*  «  Transact,  of  the  Apoer.  Med.  Assoc.,'  1857,  viii,  p.  442. 
»  L.c. 

^  '  Transact,  of  the  Epidemiol,  Soc.,'  i,  p.  aro. 
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of  malaria  have  disappeared  from  the  soil  before  drainage 
and  cultivation^  has  its  dark  side  as  well  as  its  bright ;  and 
that  its  effects  are  felt  not  least  in  things  hygienic^  and 
above  all  in  an  increased  amount  of  the  kind  of  sickness 
which  is  so  closely  bound  up  with  changes  in  the  habits  of 
the  people. 


END  OP  VOL.  T. 


INDEX. 


The  following  separate  Indexes  ocemr  im  ike  body  of  the  work  .*— 

Influenza,  epidemics  of  (i»  order  of  time)        •            •            •           -.  7*— 17 

„         authorities  on              „                    ....  41 — 54 

Dengue,  authorities  on  {in  alphabetical  order)             .            •            .  79 — 81 

Miliary  fecer,  French  epidemics  of  (in  order  of  time)             •            •  89 — 93 

„           authorities  on    ..•••.  119 — laa 

Jfalarial  fevers,  authorities  on            ,            .            ,            ,            ,  ^9"3I5 
Yellow  fever,  epidemics  of,  in  West  Indies,  United  States,  S^e.  (in 

order  of  time)          .            .            .            •            •  318—328 

„           ports  of  (according  to  latitude)                       •            .  338 — ^331 

„           authorities  on    .            •            .            .           ...  3I&3—393 


A 
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Abyssinia,  smallpox  124,  128,  measles 

157,  malaria  200,  237,  238,  cholera 

403,  423.  typhoid  635 
Acapalco,  malaria  223 
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measles  158,  malaria  24A,  yellow  fever 

338, 382,  fyphoid  634 
Ahmedabad,  cholera  437,  plague  509, 

541 
Abmednuggar,  malaria  207 
Abrwciler,  measles  165 
Ajaccio,  malaria  216 
Alabama,  dengue  6-1,  malaria  224,  *^- 
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Alaska,  malaria,  rare,  228,  relapsing 
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Antwerp,  «oBa (lay  *iVitie*»  83,  iBoioria 

218.  cholera  436 
Arabia,  den/jMe  64,  tmallpox  1E4,  131, 

neu/M  157,  nia/ana  202.  Sa7,  cAo- 

ffra  396,  411,  421,  427,  433,  plaffu* 

608,  Ell 
Arscoui,  malaria  207 
ArgenUne   Republic,  ciomption  from 

Malaria,  221 
Arizaua,  malaria  228 
ArkHD>a«,  malaria   223,   JamarrAajrio 

renitttntfner  234,  yelloafecer  330 
Amienii,  malaria  203.  plague  E07 
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Asia  Minor,m»ayjir*t  131,  meoj/M  157. 

learlel  fever  176,  tnafitrJii  203,  cAo- 

Jrm  410,  ji'if  w  499,  507,  S16,  fjipAof 

668 
Auam,  naldri'i  206 
AsBir.  plagme  611.  521 
Astoria,  nteattei  167 
Astrakhan,  najona   210,  356,  cUlera 

397,  39B,  })%••«  514,  630 
Atliens,  malaria  268,  retapniig  fever 

600 
An^bure,  iaflueaia  27,  taeaHng  nci- 

M«84 
Augnata,  dengue  64,  j/ellotB  fever,  see 
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Avignon,  j)Iiij;iM  540 
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UuhumaB,  rolative  exemption  frxdi 
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SaS,  cholera  407 
Baliia,  yelloafecrr  33S 
Bakel.  malaria  H7,  geUoiefrxit 
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Baltic  Porta,  noeatinii  eirtnen  83,  ak- 
tera  426,  fyptiu  662 
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193,  gellow fever,  ice  T-blx.  3GS 

BuniUcrg.  utiliary  freer  97.  IM, 
648 

Banat.  nialitn'd  212,  241.  34Z.  £M' 

Bangalore,  iijj*««>sa  H'l,  «  " 
603.  rv^iAinW  6?0 

Baugkoii,  malaria  207 

Banjunrnngi.  ma/uria  208 

Banks,  malaria  208,  cholera  0i 

Baranj.  ■lo^ana  21S 

Barabiciiky  (etcppc),  malaria  210 

Biirbaiine*.  linijw  63,  n-lative  exemp- 
tion from  malaria  S20.  3t>7,  arfjac 
/<.pfr,  «c  TaLlc, "     "  - 


Bari,  « o^arin  214 
Bnroaal,  malaria  210 
BtBDHKTBlC  PBKMOBI  ID  ei 

in  typhoid  673 
Buwl,  tmallpox  XiS.meaalet  IGl.pJ 

501.  typhoid  66G,  669,  G6S 
liaasiulur,  maJona  202 
Ilatavia,  dengue  68 
Bavaria,  miliary  freer   07.  102,   KM. 

malaria  S17.  cholera  4ti3,  ^y^AaA 

Bce  Mnnieh* 
Bnlllird,  jenri«l/ftw  I«a 
Belgium,  miliary  fever  90. 113,  ■ 

317,  239,  244,  263.  273.  d««<_ 

230.  rA«frra  400. 40S,  40D.  41ft 

plague  601,  typhue  SGB.  nta 
/reer  599,  typhoid  1)24.  e85-6^_ 
Bclii*,  morirrra  222,  jrUmv  AmV  J 
Bellary .  naJorHi  20S,  868  ~ 

BelocliittHn.  malaria  sr~ 


Benjir 


»eo 


Dengal.  ma'arta  26C.  257,  cA^lww  89fc 

pAuW  630  ^ 

Oengliaici,  Jn^u  01,  62 
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Benguela,  malaria  199 

Benin,  malaria  198,  yellow  fever  335 

Berbice,  i/ellour  fever,  see  Table 

Bergen,  typhoid  683 

Berlin,  scarlet  fever  172,  Ufphus  560, 
relapsing  fever  598,  seq.^  typhoid 
647  (Tables),  648,  651,  652, 656, 660 

Bermadas,  dengue  63,  65,  no  malaria 
220, 280,  yellow  fever,  see  Table,  350, 
380,  typhus  572,  typhoid  639 

Bern,  typhoid  679 

Beshampore,  dengue  59,  60, 65,  66 

Bessarabia,  malaria  210,  cAo^era  398 

Bilious  Rsmittbkt  Fbybb,  dengue 
described  as  58;  form  of  malarial 
fever  233 ;  yellow  fever  confused  with 
316,  343,  366, 375 

Bilious  Typhoid,  affinities  to  relapsing 
fever  593  (note);  in  the  crews  of 
English  ships  of  war  at  Malta  and 
Ionian  Islands  600 ;  in  Cypms  600 ; 
in  Bukowina  601 ;  in  Smyrna  601 ; 
in  Egypt  and  Nubia  601 ;  in  India 
603;  the  "Coolie  fever"  of  Maaritins 
602;  at  Hong  Kong  604;  associated 
with  poverty  and  filth  612;  same 
spirillum  in,  as  in  relapsing  fever 
6134 

Birmingham,  scarlet  fever  194 

Black  Death,  the  497, 540-1 ;  identity 
of,  with  Pali  plague  542-3 

Black  Forest,  malaria  217 

Black  Sea  (shores  of),  malaria  212 

Bogota,  dengue  59,  63,  cholera  441 

Bobemia,  typhus  546,  562 

Bokhara,  cholera  397,  428 

Bolan  (Pass),  mcUaria  203 

Bolivia,  malaria,  221,  cholera  421 

lU)logna,  typhus  548 

Bolton,  formerly  malarious  230 

Bombay  (City),  dengue  61,  smallpox 
147,  relapsing  fever  603 

Bombay  (Pres.)  malwia  207,  typhoid 
629,  630 

"  BoNON,"  Hawaiian  synon.  for  dengue 
65 

Borneo,  smallpox  132,  malaria  208, 
cholera  396 

Boston,  V .S.,influenia23, 26, smallpox 
137,  145, 151,  scarlet  fever  181, 182, 
yellow  fever,  see  Table,  363,  typhus 
573 

Bouquet  (Angl.  Bncket),  synon.  for 
dengue  55 

Brubunt,  relative  immunity  from  ma- 
laria 218 

Bradford,  relapsing  fever  610 

Brandenburg,  miliary  fever  98 

Brazil,  smallpox  139, 146,  measles  159, 
1G2,  scarlet  fever  179,  malaria  221, 


yellow  fever  382,  358,  383,  cholera 

412,  421,  typhus  571,  typhoid,  see 

Rio 
BsBAX-BOVB,  synon.  for  dengue  55 
Bremen,  sweating  sickness  85 
Brenne,  malaria  216 
Brescia,  miliary  fever  96,  typhus  546 
Breslau,  smallpox  145,  scarlet  fever 

172,  typhus  560,  relapsing  fever  598, 

610,  611,  typhoid  659 
Bresse,  malaria  216,  255 
Brest,  yellow  fever  337 
Bridgetown  (Barbadoes),  yellow  fever, 

see  Table,  361 
Brieg,  scarlet  fever  172 
Bristol,  scarlet  fever  191 
British  Columbia,  smallpox  138 
Bbokbn-wing,  synon.  for  dengue  56 
Brussels,  measles  164,  typhoid  656, 668 
Bubonic  Fbvbb  529,  538 
Budaon,  plague  510 
Buenos  Ayres,  yellow  fever  333,  856, 

363,  cholera  421 
Buffalo,  relapsing  fever  604,  typhoid  685 
Bukowina,  relapsing  fever  612 
Bulam  fbvbb  382  (note) 
Bulgaria,  malaria  212 
Burdwan,  relapsing  fever  603 
&irgundy,  typhus  551 
Mrmah,  smallpox  132,  malaria  207, 

typhoid  628 
Bushirc,  malaria  203,  cholera  396 
Bussorab,  malaria  264,  cholera  896 


Cabul,  malaria  204,  cAo2«ra  397,  404, 

411 
Cachexia,  malabial  240 
Cadiz,  dengue  58,  61,  78,  yellow  fever 

335,  336,  363 
Cairo,  dengue  58,  60,  smallpox  146 
Calabria,  malaria  214 
Calcutta,  dengue  60,  61,  65,  smallpox, 

147,  eAo^a  432,  typhoid  628,  668 
Calicut,  dengue  61,  typhoid  629 
California,  smallpox  138,  measles  158, 

scarlet  fever  178,  malaria  228,  270, 

cholera  406,  442 
Callao,   dengue  64,  yellow  fever  388, 

typhus  571,  typhoid  641 
Camargue,  malaria  216 
Campaqna  di  Koma,  erroneous  opinion 

that    it    is   marsby   281;   Lancisi's 

explanation  of  its  malaria  293    , 
Campccbe,  malaria  267,  yellow  fever 

327,  382 
Canada,  scarlet  fever  194,  iNa2aria220b 

227, 274,  c^^era  401,  406, 412^  ^ 

typhus  573 


692  INl 

CkaanoT?.  dmgme  61,  Igpkoid  629 
Cuiury    Ukndi,  dingut  61,   tmaUpos 

181,  malaria  868,  gelhti  feeer,  tea 

T»ble,  cSoto™  407,  typhoid  635 
Canton,  iiyfoMAi  20,  lyphoid  632 
Cape  Town,  tmallpot  12S,  163.  weiarf™ 

161,  167.  malaria  199.  (ypAoid  634 
Capp  Vord  Islands,  imallpox  131.  ma- 

land  217.  .vrUow  >t>«r,  eev  Tablo. 

ciolfl-a  411* 
Canica>.  gellainfeBer,  loo  Tiihle.  35S 
CulntbiH,  malaria  217.  (v^^^iu  S46 
Carolinit,  North,  Kialaria  226.  iamor- 

rhagic   remHUnt /ever   234,  jwVuv 
yiwr,  »eB  Tsblo 
CbtoI'idb.  South,  matoni  226.  s'^low 

fever,  nfe  Tubls 
Cartbugena  (Sooth   America},    dengta 

63,ycHoio/<™n-328 
Cartbageno  (Spain),  geUot)  fever,  336 
Ciuhiuert'.  malaria  205 
Cartilo  (New),  no^rta  282 
Calorham.  ti/plioid  680 
CaucaiUB.   meiMtH  1G7,  malaria    2-11, 

eitelera  3118,  404,  plagiie  507 
Csia,  f^A«  646 
Cawnpore,  Jfii^t  60,  typhoid  629 
Cayenne,  imallpa*  138,  161,  malaria 

821,  /gpho-mal<iria33G,»ellon!feeer, 

ue  Table,  344,  t^oiii  639  <* 

CelobM,  mataria  208 
Ce;lon,    imallpox    132,    tnafarfa    S07, 

246,  270.  283,  cholera  3!)6,  433,  f^- 

;>A«U  630 
Chalk  soil,  UtUo  malon'oxt  2G6-7 
Cbandcmagorc,  dei^tu  60 
Cbannar.  dt-gue  60 

"   "  ■    ire,  malaria  316,  24S, 


263 


440 


Cheraon,  maiorin  210 

CmcsBH-POX,  early  diagnosis  of,  from 
smaU-poi  152  ;  flntclearif  dctcribcd 
by  Heberden  163  j  indig-cnoosover  a 
wider  at«a  than  ■mall-poz  163 

Cliieti,  malaria  £14 

CsiLDBBH.  first  attocked  by  ittflnnna 
25  ;  may  tnecumb  to  il«i9a«57;  im' 
mUDity  of  from  detgue  itiMauritius 
74)  protected  from  ncealiiig  lickteei 

244.  ti,3iegelloiefewr  343-4 
Chili,  »"a«poi  139,  l-tC,  mfotlet  159, 
1G4,  ecarlrl  fever  179,  no/aria  22S, 
832,  282,  cieroptlon    from  ytllmv 


fevrr  333  and  from  dtalm  429, 
tgpliiu  571.  typhoid  040 

China,  i>>/tii«iua  28.  tmallfor  ISS.  133. 
146.  lie,  meaeUi  167,  lG4k  malana 
209.  tgpkn-malaria  236.  cAobrd  >96. 
41 1. 413. 434, 435,  >>%■«  COS,  (rpW 
669,  (j7>&oU  631,  632 

Cmjra>,einDptioni>f,rram  geiiomftrrr 
in  Lima  344;  prompt  diipoial  of  ai- 
cremont  by,  681 

Cbinsaia,  dmg*t  60 

Cbittagouf,  dengita  fiO.  nutlaria  SOT. 
247,  ckaltra  482,  ra/apftii^/ncr  601 

CnouBA,  1st  pandemic  (1817-23)  194 ; 
2Dd  pandemic  (1826-37)  397 ;  3ri 
pandemic  (1846-63)  404;  4t]i  pan- 
deinie  (1866-76)  413 ;  murbiUty  m 
India  (1871-75)  428;  coiiQtriea  that 
have  e*eapcd  4S9 ;  native  b^Ut 
430 ;  reference*  in  old  writiiig*  to 
cholera  uottTaa  431 ;  oatlirMlu  p(W- 
viooi  to  1817  432;  allcgiad  uti- 
qnity  Id  China  435  i  limiti  of  mdt- 
mic  ana  in  India  436;  oonditiootof 
origin  437 ;  altitude  439  ;  exempted 
placea  (list  oQ  *^i  checkad  by 
removing  troops  to  hills  440;  any 
occar  at  great  lieigbta  441 ;  baaia- 
ihapcd  regions  most  liable  443; 
mortality  In  Hamburg  and  Loodon 
according  to  elevation  446 ;  Fan's 
las  416;  followi  the  riven  M7; 
may  go  up  stream  449;  pref*t«aca 
for  damp  and  filthy  localiUaa  448  i 
favoring  kinds  of  whI  451,  allKrid 
4S2;  rocky  soil  exempt  453;  appanat 
exceptions  to  this  455;  infioeDes  of 
•CBson  and  weatlier,  in  India  tit,  in 
Europe  459;  incrvaae*  witli  bMt 
460;  decreases  with  cold  461  j  got* 
with  heat  and  drought  in  Bengal 
and  Bombpj,  with  the  tnoiMOOB  In 
the  North-wost  PTovinccv  4iGS;  h- 
fliienee  of  moistaro  tccnanilly  4M| 
Pcttenkofer's  law  of  the  aab-aail 
water  405;  nut  inllneneivd  by  tb* 
barometer  167  ;  variation*  in  tb* 
rate  of  mortality  469;  thoe  nol  dna 
to  climate  470;  negro  race  pnSii- 
poaed  471 ;  comparison  of  doUh^vta 
among  Garopcna  and  native  ttutft 
in  India  472;  a  disease  of  the  po- 
Ietarint473;  iproadl  only  by  impor> 
tatian  from  native  habitat  47); 
nature  of  the  inorUd  polauo  474 1 
{■amsitic  liypothesii  474;  variety  of 
organisms  fonnd  475;  pxpcrinvnla 
on  animals  476,  futility  of  tbi-  aaou 
479 ;  endi>t;en,ius  or  vcto^enun*  ? 
ISO;  eitcrnal  iuflueavca  a  maiftli'i 
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sine  qud  non  481 ;  commnnicability 
481 ;  dependence  on  the  soil  not  to 
be  taken  literally,  honse  epidemics 
484 ;  outbreaks  on  board  ship  485 ; 
diffused  by  haman  intercourse  488, 
at  Hindoo  festivals  489,  in  the  track 
of  armies  489 ;  the  "  cholera- wave  ** 
theory  490;  tme  influence  of  the 
south-west  monsoon  491 ;  range  of 
cholera  contagion  492 ;  conveyance 
in  drinking-water  492 

"  ChOLB&A.  8UD0BAL  "  117 

Chota  Nagpore,  malaria  206,  266 

Christiania,  meatUs  161,  iyphut  567 

Chumargnr,  denffue  66 

Circars  Northern)  malaria  206 

Civita  Veechia,  miUaria  214 

Clat  soil,  malarious  266-7 

Climatb,  see  Hbat,  Rautpalti,  Sbasoit, 
Tbopios 

Cochin,  dengue  62 

Cochin  China,  dengue  62,  smallpox  182, 
malaria  207,  hemorrhagic  remitteni 
fever  233,  cholera  434,  typhoid  630 

ConrciDBNOB  of  influenza  in  men  and 
animals  38-41,  of  dengue  ditto  78 ;  of 
influenza  and  cholera  38;  of  sweat' 
ing  sickness  (or  miliary  fever)  and 
cholera  112-4^  115-6 ;  of  typhus  and 
relapsing  fever  567,  605 

Colombo,  scarlet  fever  176 

Comacchio  (Gulf  of),  malaria  214 

Comoro  Islands,  malaria  200,  hizmor- 
rhagic  remittenifever  233,  cholera  411 

CONGBSTION  of  pclvic  Organs  in  dengue 
59 

Congo  Coast,  malaria  198,  hizmor' 
rhagic  remittent  fever  233,  yellow 
fever,  see  Table 

Connecticut,  malaria  232,  yellow  fever 
331 

Constantine,  relapsing  fever,  612 

Constantinople,  smallpox  146,  cholera 
399,  446,  498,  plc^e  501,  530,  re- 
lapsing fever  600 

CONTAOIOUSNBSB,  question  of,  in  in- 
fluenza 36 ;  in  dengue  75-9 ;  in 
miliary  fever  109;  in  yellow  fever 
371 ;  in  cholera  480 ;  in  plague  527, 
note  536;  in  typhoid  GI8S,seq,\  of 
typhus  591 ;  of  relapsing  fever  614 

Coolies,  Chinese,  exemption  from  yel- 
low fever  in  Lima  344;  Indian, 
brin  gyVver  to  Mauritius  603 

Copenhagen,  sweating  sickness  84, 
plague  523 

Cordova  (Mexico),  yellow  fever,  see 
Table,  358 

Corea,  smallpox  133,  malaria  209, 
cholera  411 


Corfu,  malaria  213 

Corinto,  malaria^  222 

Cork,  scarUt  fever  188 

Coromandol    Coast,    dengue    58,    60, 

malaria  206,  cholera  437 
Corregio,  miliary  fever  95 
Corsica,  malaria  214^  215,  264 
Costa  Rica,  scarlet  fever  178,  malaria 

240,  245,  268,  cholera  412,  typhoid 

638 
Cdte-d'Or,  miliary  fever  associated  with 

cholera  113 
Cracow,  smallpox  149 
Cremona,  miliary  fever  96,  scarletfever 

189 
Crete,  ffia2aru>  213 
Crimea,  malaria  210,  241,  plague  46S 
Croatia,  malaria  212 
Cronstadt,  plague  504 
Croydon,  scarlet  fever  189,  relapsing 

fever  595,  typhoid  663 
Cuba,  dengue  63,  64,  71,  79,  malaria 

220,  ytf/^cMO  /f90r,  see  Table,  358, 

cAo^tfra  401,  407,  419,  ^ypAoki  639 
Curasao,  dengue    63,   smallpox    151, 

yellow  fever,  see  Table 
Cuteh,  ma^r»a  268,  294^' j^Zc^^k^  508, 

542 
Cyprus,   ^ypA««    548,    563,   relapsing 

fever  600 


D 


Dacca,  dengue  65 

Dalmatio,  malaria  212,  cholera  402, 
relapsing  fever  600 

Dandy  Fevbb,  synon.  for  dengue  55 

Danubian  basin,  malaria  211,  212 

Danubiun  States,  cholera  410,  426, 
^ypAoiii  626,  686 

Danzig,  cholera  450,  plague  523,  fy- 
j^AotV/  666 

Darfur,  malaria  200 

Datb  Fbtbb,  synon.  for  dengue  65 

Deal,  typhoid  619 

Deccan,  malaria  206,  257,  265,  282, 
relapsing  fever  603 

Delhi,  malaria  246.  257,  fypAoM?  629 

Demerara,  yellow  fever,  see  Table,  349, 
361, 367 

Dbngub,  synonyms  of  55  (wo^e);  a 
new  disease  55 ;  symptoms  of  56-7 ; 
earliest  notices  of  58 ;  geographical 
distribution  of  57-66;  suddenness 
and  universality  of  66;  a  tropical 
disease  of  the  hot  season  68 ;  a  dis- 
ease of  seaports  71 ;  resembles  yellow 
fever  in  the  two  last  respects  69, 72  j 
often  spares  negroes  78;  other  racial 
preferences  74;  question  of  *>** 


tlioiiDDJi  origin  71:  ntiitrovenju 

eontagiou8i)i»8  75-71)  j   litereturo  of 

79-81 
Deunuurk,  ii^nmia   S3,  36,   tmating 

hcli»a*  83,  tmaUpet  13S,  learUt 
fiver  172, 186,  malaria  219,  ekoUra 

dOtt,    40B,  419,   flague  501,  typhua 

660  tjphoU  623,  624 
DlW,  influence  of,  in  malaria  2G6 
l>lSlFrBlBANDB   of   nDtaiing  lickm 

from  EagUnd  SG:  c>f  plague  froui 

Enropc  eOO,  and  from  Egypt  68i 
DittmnrschEn,  malaria  261, 283,  Ivphm 

660 
DobrudBchu,  Itialaria  212,  rio?«M  411 
Dollera,  ^/njKf  509 
Dombrs,  malaria  216 
Dominica,  malaria  220,  «f//aiP  /n'n-, 

■ee  Table,  361,  cio/cru'-ll'J 
Dorpnt,  cholera  <tl9 
Doniiitls,  riemptioii  from  ma/oni  SC6 
Uouay,  lailiary  feeer  103 
Dovftilola,  nHJinrjr/scffr  96 
DkUETAQB,    inHuenre  of,  on    mataria 

273;   without    inlloenee    ou   yetloin 

fieer  in  Charleston  307 
Drssdea,  irmallpox  116 
DuUin,  in^iinua  24,  26,  38,  mauZ^f 

165,  irartet  /nw  183,  190,   («.Aim 

S78.  508,  relaptins  fever  594,  »<{. 
DumfricB,  tgphoid  618 
Dundee,    fypim    576,    580,    relapting 

fever  596,  (^;<*oi<i  6S1 
DCBITIOH  of  attack  in  dengtte  67,  68.  in 

eweating nchnen%\,  id  niliaryfever 

100,  in  na/aruZ/cr«r  2-10.2 
Durctal,  malaria  216 


EABTHQlTikXBB,  a  CDiuc  of  maluriB  277 

Ecuador,  malaria  222, yrtluie f ever  S32, 
Igphoid  641 

Edinbnrgh,  la/TMnio  32,  tearlel  fever 
IBO,  (ypAo-rf  68S,  relapaing  fever 
695,  608,  610 

%7Pt>  t^Boyi"  68.  64,  tmallpox  128, 
161,  aemUt  167,  Bio/ana  201,  cAo- 
Ura  39S,  404,  413,  122,  ^'S,  plague 
495,  504,  <y;>AB(  669.  relaptingfeiier 
601,  612.  J^;iAoi<^  636 

Ekatcrinoalai-,  malaria  210 

Klictbiciti,  atmospheric,  alleged  in- 
naenco  of,  on  iKjluenza  3-t,  aa  ma- 
laria   282,   on  geltom  ferer  356-7, 

EuiSBANTa,  cholrra  iiireail  by  401, 
406.  -120,  487.  .|SS-7,i  Igphtit  among 
S72  and  aofc,  573  i  relapeing  fever 
BUDOK  603  ('■  CooUc  fevei '%  601 


Endbuic  BBiue,  of  ityt^earti  (allM 
26;  (fei^He  79 ;  i>i<'iiwjr/n«r  88,11 
mal^x    127,    lal;  1         " 
»erwW  /mer    198  j    ■ 
gelloiB    fetter    881;     ehoUra    ■ 
plagne  602-3,   608,  50O,  6SS.7:h 
pAu  655,  6S8,  568,  665.  570,  BW  3 

England,  it^veaxa  22,  3S,  35,  98,9 
tmialiHg  tirkmet*  82— 8S.  «■»% ' 
118,  tcarlet  fever  173,  iHalaria  1. 
clofart  399.  406,  4U»,  418,  4S%« 
159,  ji/djv*  601,  iypkm*  551.  fi* 
e76,<y;>Ao(<f621,fi26,G61,G6S  i 

BpixooTica  of  iWninua  8S  (boni 
10  (doga),  of  (iFiijfiie  78  (doga  j 
CKta),  ol'eio/nM  (allcKod)  477.  4| 

Eriiingeu,  meailei  161.  can^aiSa  23lJ 

Eisci,  nalnna  219 

Euliageu,  miliary  fever  1 

Europe,  oujarta,  pandemic  S3SI,f  111 
495,  typAut  546  eiq. 

Exaktbhh,  iu  i^i^M  5f>,  in  *■««<>•$ 
lielaan  83,  in  miUiiry  fever  St-I, 
nO-ll,\atcarleefeBer\71iofljtptM 
aUtent  iu  negroes  569 

KxCATiriOHS,  a  eauae  of  malaria  STIv 
faroml'le  to  ualhnnik  of  yeliomfenr 
36H 

Exetet.jail  typhue  649 

ExpEBtUKKTS  to  induce  mitiaryfttr 
109,  mt^irinl  fever  289-OU,  y»ll»m 
fever  872,  c\oCira  176-U.  jil^a*  536. 
/y;>AaJi  5U0.  reloptimg  frver  Slft-ll, 
typhoid  670 


Falun,  immunitj  from  eioUra  439 
Kjiiiiiri  EErEB645.  679 

Farue  Ulonda,  la/lanua  26,  SO.  SO.  ST. 
imallpox  130,  150,  meaeUt  156,  tm- 
uiuDilj  troiu  »u(af  •«  E2U,p^vM«9«v 
(y^AoHi  623 

Fanglia,  miliary  fner  96 

Pajoum,  Havana  201 

Fen  coantr;,  malaria  219 

FcEzan,  mnlaria  SOI 

Fife,  reiaptii^  frver  695 

Fiji,  mtaalee  15!),  lt)7.  no  nuildrid  SOS, 
<.y}»AoU  633.  671 

Fll,Tli,  fsvorablu  Ui  dengue  73,  m 
j«.ito«/m«-  300-3.  364.  to  eJMcM 
472-3,  493,  to  plague  5!t2-4,  fia», 
536.  t«  lyphni  681-9,  to  nja 
/(t>er6U-12ibaDG>iceaf,oiifH 
672.  081 

FiniaU'rr,  lyphm  666 

FiaUnil,  malaria  332,  cAoIvna  398.  ^- 
jiAiu    C6H,    relapeiiHf  finer  CM,  If- 


172 
Florida,  malaria  224,  decmiss  of  230, 

gellovi  feetr,  ecu  Tnble  330 
Foo-Chow,  typhoid  633 
FoiiesTS,  duBtrucbioii   of,  brings  ma- 

laria  274,  275,  2S3,  mle 
FnrtDcitui,  dtngue  62,  60 
Forli.  miliary  finer  96 
Fart  Dajard,  malaria  223 
Port  lltowD,  daiffue  64 
Fort  Dmican,  malaria  223 
Fort  Oibaon,  malaria  233 
Kort  HcKavit,  malaria  223 
Fort  Merrill,  mafarta  258 
Kort  Scott,  malaria  288 
Fart  Unioii,  malaria  223 
France,  Biiiiarj(/«wr.  MM  Table,  kmtW 
/eecr  173,>natorJa  215,216,217,  d&o- 

bra  400,  'U>2. 400, 409,  414, 426, 444, 

plagM  601,  IgplM  64G,  6G1,  tuphoid 

624,657 
Fraiikfort-OQ-HBinc,   immaDity    from 

cholera  439 
FrankliD,  yc/JiMo/nin-,  efc  Table 
Frauenstain,  mJliary/e 


l<Viai 


orjF/ew 


■OS 


c  checks  dengat  69-70;  may  net 

check  ma'aria  E55-G;  cbccka^W^w 

fmer  352-4  "uually  checks  cholera 

4et  (cxcepUoni  462) 

Puagkiang,  tmaUpor  133,  malaria  209 

Furth,  mo^ria,  2y3 

0 
OaboOD,  malaria  106,  itZiow  raniffnif 

233,  fypAoid  634 
Oill:itx,  ciolarn  399 
aaliiin,  miliary  fever  98,  malaria  211 

cholera  398,  lyphiu  562,  ralapriM 

fiver  BM» 
Qulrraton.  dengue  64,  t/elloie  fncr,  see 

Table 
(iBiubifr  iHlntids,  coemption  from  v>a- 

(ana  208 
GiSBiSONH  BQlfer  first  from  injIueAca 

24,(gCBpeifl/ZiMiua  34,  escape  ifiiViary 

/««■  106 ;  igphoid  in  654, 66B  (noU) 
GieiH,  matarioue  237  (boM)  271-2 
Qclpolaheim,  miliary  firver  100 
OsoaojiFirYofdiBcaeea,  earlier  treatises 

on  2-3 
Georj^toitn  (Deincrara),  yellow  finer, 

•ce  Table,  361 
Ooorgiu,    inflnenta   23,   nalorui   325, 

269,  gf  lloK fever,  see  Tabic,  367 
<]onnaii]*,  nceatiitg  aickuenSS,  miliary 

fncr  97,  98,  99,  eeartet  fever  173, 


malaria  217,  230,  oAoWa  406,  408, 

417, 484, 448, 489,  pIo^M  601,  t^tH 

346. 647,  relapeitigfner  698,  typhoid 

619 
OhurwaW%ug  510,616,  G33 
GblW  (Weatern).  malaria  207 
Gbazipore,  denffue  60 
Gibraltar,   iajtuenta  27,   aiii/iiriii  (ci- 

emptiDii)  215,  268,yBfl»«D  /ecn-  336 

363 
"  QiRATFE,"  Fr.  gjnon.  for  dengue  55 
Gironde,  malaria  216,  27» 
Olmgow,  typhm  576,  relapiing  finer 

695,608 
Gold  Const,  y«Jio«>/n>(T,lGe  Tabic,  368 
Gold  HBLoa,  matarioue  370 
Ooudwana,  ntdZaKa  206 
Gor^,  yelloK  fever,  see  Tabic,  36% 

typhoid  636 
Goslar,  typtut  660 
Gotha,  tcarlet fever  173 
Gdttingen,  tmallpox  149,  typhue  561 
Gooda,  lypho-malaria  236 
Granada  (New),  cieii^a  69,  63,  yeHom 

fecer  338,  cioZcra  412,  44U 
Greece,  fflFiulH  167,  icarlel  fecer  174, 

malaria  213,Za,oholerailO,plag%e 

604,633 
Greeakud,  tiiiTuoua  33,24,  26,  27,30, 

mallpox  138,  tneaMlet  16S.  icnrfef 

/effrr  177,  pii^Hs  498,  typhoid  636, 

671 
Greifawald.  (ypiii*  562 
Grenada,  malaria  220,  yellom  fever,  see 

Tabic,  383 
Gronlngen,  typiu  566 
Grnasetto,  malaria  214 
Oniaia.  malaria  303 
Guadetoupe,  (Cchjfu^  63,  malaria  230, 

hamorrhagio    remittent  fever    234* 

yBMoo  /«c«-,  Rce  Table,  358,   36^ 

cholera  419,  typhoid  639 
Guatemala,  BHioria  323,  cholera  401, 

4IS 
Ganysqnil,  ynllix*  /ner  333,  typhoid 

641 
Ouemaey,  malaria  368 
OuiaOB,    tmallpox    138,    160,  malaria 

221,  yellow  fever,  see  Tublo,  341, 346, 

361,  cAoIn-a  401,  412;  sec  aUo  Cay 

Gttiuea  Coast,  emallpoj:  130,  malaria 
198,  hamoTrhagic  rem\tlent  fever 
333,  yelloa fever  333-4,  382 

Gnjerat,  if<iB?ue60,  malaria  Wb,plag*e 
509,  542,  ™i3p«i»y/BiwrQ03,  (jpAotrf 
628 

Gulf  States,  malaria  223,  yellous  fecer, 
aco  Table 

Giumislake,  typioti  680 


BABITIT,  MC  EkDKHIC  6B4TS. 

HmoPTTtu  in  ptifiu  f^enenllj  539, 
in  tbe  BUck  Dcatb  640.  »Bi  in  Pali 
pls^e  511 ;  in  typktu  647 

Kbxosbhasic  REMiTTiin  233 
Halif&i  (N.  S.).  jflio*  fnar  354,  cio- 

fc™  420.  4*7,  *«.  4S7.  (w*«,  578 
H&Ue,  Btalaria  854,  fj^ttiu  560,  tvplund 

61B 
H«lnbnrg,*iMoH«j  «'(■*■<«»  54,  ekalera 

*a&,  Ue,  fy;iA»  56a  /yplCKt  666 
HbqotCt,  majoria  2IS 
Hanri,  pltgtu  609 

miltnl  /ever  234.  ve'tow  /«wr,  aco 

T&hle.  361,  cholera  401 
Hnwatian  btaoda.  (/ni^iu>  65,  maUpoi 

134,   nuailti    159.  ciemptioD  from 

na/oria  209,  typhoid  633 
Ha^'ti,  Mui//;iaj  137.  HV  San  Domingo 

HEAS-aiCKVKBB,    old    lUUDO    for    tvphuM 

546 
Hut,  fsTorable  to  dmyue  69  (eieep- 
tioos  70),  to  mi7iaty  /««■  103,  to 
Mofana  253  (exrc^ptioos  254-5),  to 
JUllow  fner  251-2,  to  cAo/n-a,  IcM 
«  ID  the  £a>t,  more  ao  ia  temperate 
iBtitndes,  460 
HilCP  niLDS,  malario*t  270 
HennegfiD,  tni/iafjiydrer  99 
Herlheim,  miliarg  femrr  104 
niUah,  ;>/a^<>i!  513.  524,  638 
Hnx  Fbtbb  206, 265,  281,  282 
UlBTOBr  of  diteoEGS,  earlier  treatiica 

□d4 
Halland,  «ee  Nelberlandi 
Hoaduras,    dengue    65,    meatlet    164^ 
icarUl    fewr     178,     malaria    257, 
j/allOKfnier  328,  ekolrra  412 
Hong    Eong,    mafanit    209.    270,   n- 
lasnw/nim-  601,  612.  typhoid  632, 
686 
Uonolnla,  ititalipor  134 
Boosss.  inffiiema  in  38—41 
HmlBon'a  Baj  Territory,  tneailet  158, 

167 
Hangsry,  tna^rvo   242,  cholera  398, 

443,  fyptw  548 
Hurdwar,  cholera  433,  463  (ao/c).  489 
HthsU)  of  miliary  ferer  and  cholera 
119,  of  malarial /erer  aad  lyphoid, 
286,686 

I 
Iceland,  imfiutnta  21,  23,  26.  39,  33, 
Vl.vnallpow  135,  14C,  150,  »iA»b» 
1B6,  iearW  /wr  173,  pxemption 
from  malaria  ZSOtplagutieQinott), 
tgphoid  628,  671 


IDBBTITT    of   twtaUt^   rietatm  u4 
■HJiory^w  no-Si  o(  BUdt  Owath 
and  I'ali  jila^nc  542 
nijria,  cholera  402,  448 
ImnrinTT  of  new  arrivab  front  it- 
Ji»enta  29-31 :  of  cliildrcii  U  Ik^ 
ritiii*  from   de»3Me  74  i    of  nmm 
from  dmgut  73  j  of  the  poor  titm 
tmealing  ticbiun  85.  and  (reWii>4 
from  miliary  ferer  106,  111 ;  oT  th* 
inmit«  of  ioititatiotu  from  mjiiarg 
/ever  lOBj  of  the   vannuated6M 
tmalljiot  1403 ;  (rdntiTe)  of  Mgl^ 
at  home  IVom    malaria    HA-7 1   af 
pure-liloodeil   ncgroea   Erom    f>Jt** 
/nw   344-7  ;    of  Chinne  in    lima 
from  jvUoB/fDn-344;  of  the  iWUe 
from  Mojaria  208 ;  of  certain  maa- 
tria  and  placrs  from  cioUn  4U- 
30,  439-40 ;  a(  doctors  uid  bbw* 
from    choUra  483;    of    ditt*   bom 
plague    536-7,   and    from     fjjpMA 
669.  of  Earopeani  from  phtgmt  to 
India  524 ;  of  the  rich  frotn  MUr 
5B8,    and    relapeittg  /«w   611.12 ; 
lost  by  ehnn^  nf  reudenc*.  in  ma- 
larial fever  246-7,  in  aelUufmr 
342,  346-7 
iHFOSTinoH.  of  infiitetLta  to  St.  EIUk. 
Farfie  Itluida,  Iceland,  and  I^aclSe 
Ulanda  80-31 ;  of  il«v<M  7^  {alirind]. 
into  St.   Kitta,  Havana,  Kew  Ibtrit 
76,  Port  Said  and  Lima  77  j  (all^^ 
of  miUary/mer  into  St.  ValisjM-'— 
of  tmallpox  into   Cape  Colonjr 
R^unlun  I2»,  into   Japan,  r" 
Australia  133,  into  Honolulu  _ 
CHledonia,  the  Marvjnetaa  184,  I 
Iceland  135,  and  FariVt  136,  into  M* 
Weat    Indiea,    tbe    United    StaMa. 
Oiiiana  and  BniEil,  moally  by  alar*, 
■hips  136-7.  into  Siva  Pial«  Btato 
and  CliUi  139;  of  iHatl**  156-!>:  of 
tearUtfmer  into  Hodcira  174,  isM 
Tahiti,  Kow  Zealand  aud  TaamanU 
176,  into  New  Kni;land  176;  (allcfinl) 
of  malarial  fitter  into  IMonioa  j  of 
yettoiB  fitter  317.  eeq.  (aUeg«<l),  iottr 
Braiil  and   Peru  332;   into   Bint 
Pbte  Sutea  333,  into  Spain   836, 
I'ortafcal  336,  into  St  KanOre,  Brat. 
8winiiea,SaDthan]pton3a?;  otytUom 
fever  374-6, 380 ;  of  ehohnt  in  IHSO 
into  Hnuritiui,  R^muu,  and  Zausi- 
bar  896;  orerUnd  in  1833  into  K»- 
mpe  898.  and  in  1847,  404;  hj  iha 
Ikd  Sea  roate  in  18(i5  into  Kgy  pt  *IX 
and  thence  to  Anmna,  Muwlhw.&c., 
414;    into   Sundorland   trvta  UiD- 
burg  in  1832,  SU9i  wtaQneWcMi 


ll^ 
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New  York  in  1832,  401 ;  into  HnU 
from  Hamburg  in  1848,  405;  into 
New  York  and  New  Orleaus  in 
1848,  406;  into  Canada  in  1840, 
406 ;  into  the  Tyne  ports  from  Ger- 
many in  1858,  409;  into  England  in 
1865  and  1866,  418;  into  Quade- 
lonpe  in  1865,,  419  #  into  Halifax, 
New  York,  and  New  Orleans  in  1866, 
420,  486;  into  English  porU  in 
1873,  426;  into  Halifax  in  1871, 
427,  486;  into  New  Orleans  in  1873, 
427 ;  of  plaffue  498, 503, 527-32 ;  of 
tjfphmg  into  England  and  Scotland 
from  Ireland  556-8,  into  Norway 
from  Sweden  and  Finland  567; 
alleged,  into  Mexico  in  1570  from 
Spain  570;  into  Quebec,  Montreal, 
Halifax,  New  York,  Philadelphia,  and 
New  Orleans,  by  immigrants  573; 
of  relapting  fever  into  Philadelphia 
and  New  York  604,  615 

India,  in^ftuanxa  26,  dengue  59,  60, 
smallpox  125,  131,  147,  measles 
157, 162,  164,  scarlet  fever  (?)  175, 
malaria  204,  seq„  242,  245,  hamar- 
rhagic  remiUent  fever  231,  cholera 
894,  eeq.,  428, 429, 431, 482, 433, 436, 
437, 456, 457, 458, 460, 461, 462, 463, 
466,  472,  491,  plague  508,  seq.,  523, 
541,  seq,,  relapeing  fever  601,  seq,^ 
igpkoid  627-30 

India,  Farther,  smallpox  131,  measles 
157,  malaria  2AA,  typhoid  631 

Indies,  East,  measles  157f  164^  malaria 
207, 241,  cholera  411,  418,  433,  443, 
typhoid  edO 

Indies,  West,  influenza  26,  36,  dengue 
55, 63, 70,  smallpox  136,  measles  158, 
scarlet  fever  178,  malaria  244,  366, 
yeUow  fever,  see  Table,  347, 358, 361. 
365,  867,  882,  cholera  407,  410, 
typhus  bTl,  typhoid  638,  639 

Indre  (Dept.),  typhoid  656 

Indre  (Lake),  malaria  217 

IvFLUEHZA,  its  wida  prerakoee  7; 
chronology  of  epidemics  7 ;  pandc- 
mics  of  18 ;  epidemics  of,  on  board 
ship  19;  alleged  pericKlictty  of  iU 
outbreaks  21 ;  alleged  prugrMs  from 
east  to  west  21 ;  its  progress  imrgalsr 
in  direction  22,  and  in  rapidity  29; 
exocrpiioDs  to  the  rale  that  its  inct' 
dence  at  one  place  is  imirersal  24; 
scanty  aceoonU  of,  from  the  Cape, 
India,  Anstralia,  and  PolynMiA  2^  ; 
alleged  endMnidty  '/f,  in  tjM  vjmtu 
tries  i/^i  unitiflMrmr^d  by  fAUunUr, 
sriily  seasons  and  w«atb«r  20;  iM4M//n 
<<   in  GfMrDlaiid  27^  seasofi  ^/f   in 


tropics  27;  instances  of,  durlnir 
heat  and  drought  27,  during  cold 
weather  28,  during  damp  wither 
28 ;  no  connexion  with  sudden  mists 
28;  special  liability  of  Icelanden 
29,  natives  of  Farde  30,  of  St.  Kilda 

80,  of  Society  Iidands  81,  of  Nioobtra 

81,  of  Navigator  Islands  31 ;  doctrine 
of,  as  a  form  of  opidoniio  bronchial 
catarrh  31,  83;  Salius  Dlvorsus  on 
32,  Molineux  on  32,  llakor  on  88; 
the  WUrtemberg  opidewios  of  1881- 
58,  34;  travels  indeiH)ndently  of  the 
wind  85 ;  alleged  contagiousness  of 
36 ;  its  connexion  with  no wlv •arrived 
ships  at  Fartio  and  Iceland  30,  87 1 
modifications  of  its  type  87 ;  alleged 
relation  to  the  cholera  38 

Inkermann,  malaria  210 

IHTBBMITTBIIT  FiVIB  287 

Inundations,  influence  of,  on  malaria 
270,  273 

Ionian  Islands,  scarlet  fever  174, 
malaria  213,  241,  244,  relapsing 
fever  600 

Iowa,  malaria  274 

Irak-Arabi,  j9(a^ptftf  524,  530 

Iran  (plateau),  malaria  282 

Ireland,  smallpox  136,  immunity  Arom 
malaria  219,  230,  281,  cholera  899» 
418,  typhus  551,  555,  seq.,  578,  570, 
relapsing  fever  594^  seq.,  614 

Ibon  in  the  soil,  supposed  cause  of 
malaria,  265 

IsBiOATiON,  influence  of,  on  malaria 
270 

Istria,  malaria  212,  241 

Italy,  influenza   27,  28,  82,  miliary 

fever  96, 96, 97,  scarlet  fever  178,  mo- 

laria  213,  seq.,  270,  cholera  4/iiZ,  400, 

410,  414,  plague  498,  501,  typhas 

546,  seq.,  563,  typhoid  620 


Jabde  (»ay  of),  malaria  2\IZ,  252,  260 
Jail  Fivjik  54il,  504,  567,  584 
Jamaica,  dengue  63,  70,  malaria  220, 

yelha  fneer,  see  Table,  858,  861, 

865,  chi^lsra  407,  44^5 
Jambo,  ue  Y<;mbo 
Japan,    smallpox    138,    measUs   157, 

malaria  210,  cholera  411,  418,  ^' 

ph^id  VA%,        • 
Jnrtnlnv,  mularia  21 1 
Java,    influmnsa   82,    dengue  02,   1% 

mnUruA  2ffH,  270,  /fh<fl^a  896,  488, 

lyvhi/id  (W) 
i    MUh,  dengue  «1,  65,  malaria  tM, 

eh^,Ura  418,  plague  Mi,  typhM0m 


JelaliibaJ,  malaria  204 
Jhodporr,  plague  B09 
Jnmilt*,  geUom/nrr  353 


Kabjiia,  mallpox  130 
KaddupBh,  miiaria  257 
EamichatkR,  mallpox  13S 

EauiUliir,  vialaria  304 

Kandeiih,  mataria  207,  2TO 

Khquu,  nuiUpox  139 

Kaiuiloiig,  riMpnng  fmer  603 

Kia&Q,  malaria  211,  256 

EkUiwar,  plague  511 

Kelnb,  Moforja  203 

Kclao,  malaria  230 

Kentncltr,  no/aria  SSE 

Key  We(t,y*;/o»/raflr,  sec  Tabic  354 

KhartouiD,  malaria  201,  257,  typMd 

63G 
Klii».,  ciofcrn  397 
Klioruuau,  plague  613 
Kingfston,  Hu*.,  trarlet /eitr  176 
KoUpore,  Duiiarfa  307 
KOnigaberi;,  inflneiua  22,  miliaria  231, 

cholera  MS,  relapring /eeer  597.  ^- 

pioiJ  G5<),  060 
KnnlofiD,  mallpox  128.  OMtaria  200 
Kwgeroc,  tsphtt  5G7 
Kaban  (Stcpi-r),  malaria  303 
Kumwin,  jiZajr*'  ^'O 
Kitnllilon,   cholera  30n,  plag«e  613, 


Limn,  desjiie  SO,  M,  77,  yettov  ft 
333,  S^U 

Idmigne,  malaria  317 

LiMRH  of  patients  a  lanini  of  (prekdtni; 
(rurjff  /oOM-  ltM-6,  geUamfiem-  874 
•a/e,  3aU  >uit>.  «*ofent  480,  fit^fW 
537.  lypi"  5S1,  relaptiny  fitir 
Igpkoid  G72 

Liibon,  yrltoie  fever  3S5,  337,  363 

Liveqwol.  iyphiu  686,  retapttag 


621 


rniforia  261,  riatera  441 


Lapland,  n 


a*b(  166 

iniits  of.  in  malaria  262 ; 

dilb)  hi  gellow/ever  338,  34N  ;  Ubles 

of  yeltotB  /ever  ppkdepiica  according 

to,  328-31,  335 
LauiiceBton.^ai'I  tjipAui  584 
liivVDaaaeae  attaclc«d   by   relapitug 

fever  616 ;  by  typhoid  672 
LauMnDO,  tj/phoid  667 
Leghorn,   miliary  fever   06,    malaria 

214,  geUovfeeer  335,  363 
Loipxig,  Mi^iiifyymer  86,  Malaria  231, 

plague  523,  typhoid  666 
Lflith,  relapring  fever  635,  61^8 
Lutnberg*,  cholera  -US 
l^egc,  Mitiory  /eiw  QQ 


5,610 


La  Flticha,  malaria  216 
Lnguna,  yW/moyeoer  382 
Landea,  malaria  216,  253 
Lungensalza,  icarUt  fever  189,  typhoid 


Livonia,  mtaprimgfi^Bar  596 
LocALiatTioii  of  tailiary  feetf 

malaria  664,  of   t/ellon  feetr 

366  wq.,  364,  376-71,  or  diolen 

4Sl,of/i%H«563^,  of  lypluu 

ol  typhoid  663-5 
Lodiana,  dengue  62 
Lofoden  iBlanda,  Igphtii  667 
Lombardy,  niJiafy  /#tw  96,  dmIvu 

213,  fm>Aa>  540 
Lotidoii,  i»p»maa  27,  %,  M,  tteeatiay 

tiebneu  B2,  KWbt  >tw  134,  \S». 

181.niofBru»B30,citofani44S.yIy* 

501,  %ii«M  551,  575.  relapeiigfifr 

eU6,  fjrP'^i*''  618.  620 
LoniKiaiia,  oKiiiiWa  233,  iHtmOrrliagie 

remitU^t  few  234,  gellomft 

Tabli',  360 
Lowudeabomagb  (U.S.),  fj^pftoi 
Liibeck,  eaeating  tiotmiu  S& 
Ltinaburi^,  tmaltpax  140 
L  mem  burg,  m  iHarg fever 

with  rAobra  113 
Ltuphaiic  QLi-NDfl  awoUea  in  dngt 

67,  ill  piagui  638,  541,  in  mutlurvi 

and  /ypAHj  62!) 
Lyons,  mu'orto   216,  immnnitj  ft 

cholera  439 


I 

-Sift 


I 

,   cAoIfra    All. 


:ao,  typhoid  632 

i^iUBur,  iit/iuniaa  19,  atolM-a  i; 

Haclagaicar.mHiUpi)'' 128,  H 

164.  malaria  200,  280,  J 

remiUenl  fever    233,    t 

typhoid  633 

Madeira,  vearletfever  174,  nto^cra  ill 

Madras  (Pnnidcncy),  ibi^M   68,   60^ 

malaria  206,  24Q,  21>6,  360,  eioter^ 

3»5,  483,  436,  447,  relopti^  j*mr 

603,  f  ypiouJ  630 
Mndraii  (City),  <k>vN«  60,  Molorte  9K 

cholera  441,  typhirid  628 
MiDnEFOBiB  sappoMil  to  eaiuea«a«« 

/B«r.  370 
Ma<lrid,  yellow  freer  337,  3S9 
Mai  war,  maiana  206 


mala, 
ie5U2 


ia  2lS,s/ello«i/evrr  aZG, 

lalabar  Cnut,  malaria  20C,  268,  cho- 
Ura  305,  tfq. 
•HalkCom  tmnllpox    133,  malnria  207, 

cholera  396,  493 
M»I^a,  seUomffeer  335.  S52,  363 
Maiibial  Fbtebb,  a  niMalogical 
gronj)  1117;  onu  poison  or  Bcvernl 
293 ;  decrenso  in  intcneity  from 
equator  to  polea  197  j  on  Wuat  Conat 
of  Africa  lUS,  in  Cnp«  Colon;  199, 
MatiKlJUB  anil  RSnaion  199,  East 
Coaat  of  Africa  1D0-2D0,  kixa.  2U2-1. 
India  {tabU)  201-7,  Bast  ladies  207  j 
&i»«rit  from  the  PaciQc  208;  in 
Chilis  209,  Eutern  Enropa  210-13, 
iMlj  213,  8p>iD  nod  Portugal  216, 
France  215-17,  Oermany  217-18, 
HolLuid  and  Uelgium  218,  8wedeu 
SID,  Went  Indies  320,  South  Amcricn 
220,  Centra)  America  222,  United 
Stales  233-7,  228,  Cauada  226,  237; 
pandeioies  of  223 ;  decrcaie  or  die- 
appeoTRtice  230  ;  flactuatiolis  231 ; 
new  cuntrea:  Aniboina  !31,  Han- 
ritins  232.  Chili  232,  CoDueclicat 
232  ;  new  tjpea  :  "  ti&vie  bilietKO 
h^maturique"  233-4,  tjrplio- malarial 
fever  235-6,  Woodu'urd'B  account  of 
ditto  in  Unibed  Statei  arm;  235; 
intcrmittents,  regions  of  237 1  remit- 
teata,  ditto  237-9;  remittenU  fo}low 
intcnuitlcnts  in  an  cnidemia  239 ; 
caciieiia  240;  qaotidian,  tertian, 
(jnartan,  and  otLer  tjpei  240,  their 
regions  and  aeiuoni  of  prcvalenct>, 
241  i   negroes  tlie  onlj 


243;     relat 


1   fre- 


quencj  in  nativea  and  Europeans 
244;  acclimatlaation  against  244-5  ; 
Bcc1imati)Btlon  holds  for  one  locality 
only  246;  seuona  of  247,  ditto  in 
temperate  climates  {lahU)  248,  ditto 
in  warm  countries  (tabU)  240 ;  worst 
iu  the  rainj  acoiun  in  tropica  21'J- 
GOi  table  of,  in  tropica!  conntriea 
351;  how  iuHuenctd  by  beat  251; 
table  of  malariooa  and  iiou-malaiious 
places  in  northern  latitndes  U52 ; 
iaothermio  limits  253 ;  hoginain); 
and  end  of  hot  scasoo  are  malarioua 
254-5 ;  iu  cold  weather  255-6 ; 
muub  iufluenced  by  raoistnre  2G6-9; 
oxceptions  260;  Weniel's  observa- 
tions on,  ot  Johdo  260-01 ;  influeuce 
of  altitude  263-6;  day  soil  fnvor- 
nble  to,  chalk  and  sand  less  so  266- 
8;  may  occur  on  rock  covered  with 
allDviom  268;  aataratwi  soil  highly 


conducive  to  269  i  different 
dry  aod  wet  parts  of  the  Qirondi 
270;  occur  on  ground  that  is  oflen 
inundated  or  irrigated  270 ;  in- 
duced by  sabterraneous  water  271- 
2;  depend  largely  on  organic  mat- 
ters in  the  soil  672 ;  disappear  under 
drying  of  the  soil  273,  or  nndrr 
complete  Qooding  278 ;  accompany 
the  breaking  up  of  virgin  soil  273- 
'and  gone  out  of  cnlti- 


Q  375; 


of. 


in  Mauritius  and  K^uuion  explained 
27S-6  i  occur  during  eicavatioui 
276;  dimini«hed  by  planting  sun- 
flower and  eucalyptus  £76;  follow 
volcanic  diiturbaiicea  277;  absent 
f^m  some  manhy  loils :  River  Plate 
States  278-9,  shores  of  Amazon  279. 
pampas  of  Peru,  allavial  parts  of 
Van  Uiemen's  Land  and  New  Zea- 
land 179-80,  marshes  of  New  Cale- 
donia 280,  Singapore  and  Manilla 
280,  Bermudas  280-81,  Ireland  281, 
parts  of  Sweden  281 ;  often  occur 
on  absolutely  dry  soil ;  Roman 
CampBgna  281,  Deccan  and  Mysoro 
£82,  Now  CasUle  282,  Iran  282; 
their  fiuctnntionB  sometimes  unac- 
conntuhle:  Chili  282;  epidemics  of, 
at  unlikely  places  283  ;  iustnnces  of, 
at  sea  284-5 ;  the  specific  rirns  ot 
286;  the  chill-theory  of  286;  at- 
tempts to  isolate  the  vims  from 
marsh  gases  287 ;  pamsitia  theory 
of  288 ;  history  of  Ibe  search  for  a 
panaitic  virus  288-91;  dna  to  "  in- 
toxication Ifllurique  "  (Colla'i 
theory)  291;  due  to  animal  toxic 
■ubatancea  291  ;  have  at  least  a 
spcciBc  source  292;  unity  or  multi- 
formity of  tha  virus  333  ;  virus  car- 
ried by  the  wind  293-6;  on  board 
aliips  off  sbure  295  ;  propagation  of, 
by  drinking-water  29G-7  i  develop 
no  contagion  297  i  may  be  doe  U> 
imported  virus  297-9;  antsgoniiai 
between,  and  typhoid,  684)  litera- 
ture of,  299-315 

MalU,  tearlal  fimer  17 i;  reUtivo  ei- 
empliou  from  wialaria  213;  ekolera 
^2,plaguB5f}2,  relaptisg /eser  GOO, 
typhoid  626 

Malwa,  malaria  20S,  268,  choUra  441, 
rtlapntig  fever  603 

Manchester,  relaptii^  ffver  695 

Mangalore,  malaria  207 

Manilla,  in/IaMta  28;  relative  eienip- 
tiou  from  waioria 
434 
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HsTufleld  (Pa.)r  'ypif'-i  6SD 
Mnntoa,  miliary  fecer  96 
Uaiiznuillo.^eUoHr/niFr  S27 
Itlarbiirg,  twealinff  riekiteu  84 

Mnremma,  malaria  2U,  268 
Mabbmiu  of  ruioniiy  mKlarioos  bat 
not  mnrBhy  214,  281 

Msrla  Qa\tMe,selliM fever  323 

Harianwerder,  mataria  231,  SM^  rs- 
laptingfmer  698 

Mnrmora  (Sea  of),  ma'aria  212 

MorqDCUB,  imailpox  134,  neulei  IS<), 
Ifphoid  633 

Manvillea,  rAoIem  402. 411,}) 2a^«  502 

MabbH  theor;  of  malaria,  inaiioqntte, 
278 

Mnrlaban,  malaria  207 

Martinique,  dtafftie  G3,  tmallpox  151, 
neatUt  161,  malaria  22D,  Aomar- 
rhagin  rgmiiienl  fner  234,  yelloiB 
fever,  tee  TBblo.367,  itomnliitj  from 
cholera  419,  440,  tgphoid  639 

MBr^taiid,  malaria  226,  docreau)  of 
230.  yellow  fever  331  (T.blt) 

MiuMcUDBetts,ye/Zov/ner  331 

Ma8«o»ah,  malaria  200 

MatDlipatHin,  malaria  206 

MnlAgorda,  ijaii^tie  04 

AlHtamaroi,  yelloafeier  326,  327 

Matonuu,  eftoifra  401 

MiTLtZA^UATL  (Mejican  tjulins)  317. 
670 

Mnaritina,  itijttienta  26,  ifnijfKa  62, 
imallpax  130,  meailea  158, 167,  ma- 
laria 199,  S32,  246,  275,  hamor- 
rio^D  nmittent  fever  233,  cholera 
Sae,  433,  448,  rBlapiing  feverC'coolie 
fever")  603, typhoid  C33 

Mai&tlan,  maJona  223 

Mbiblis,  earl;  sjaoDyms  for  161 ; 
Hrit  diatioguiihed  from  scarlatlua 
1G6;  hialorj  ejid  natiTC  hubitatob- 
wiare  166;  proient  goagrapbicBil 
diitribation  of  166 ;  e|iidemica  of, 
rccnr  iTregolarlj  160;  ■  diseoBu 
principally  of  cold  leaion  iii  nil 
diaiaUi  161 ;  mali^ant  type  uot 
due  lo  climata  164 ;  rtrBpinitory 
com  plications  bb  freqnunt  in  inmiuer 
M  in  winter  165 ;  intestinal  coni- 
pliCBtiona  166,  ditto  mora  common 
in  tropica  166 ;  kind  of  aoil  witbont 
influence  166;  aeverity  ol'  tjpo  dne 
to  neglect  of  the  aick  167;  einm- 
ple<  of  tbis:  Fiji  1874,  American 
Civil  Wnr  1666,  aiego  of  Pari*  1871, 
army  of  Pam^nay  167-9 ;  apcciflc 
poiion  of  169 

Mecca,  dmgtie  61,  eholtra   413,  428, 


Hoeklenbnrg,  malar 

Medoc,  ntataria  2t)4 

Meiningen,  miliary  fever  98,  100,  US 

Melbonniv,  tina.Upox  l^eearMfeter 
176.  typhoid  632 

Memubia  (U.S.),  •malaria  22^  yrllo* 
fever,  ttt  T»blc353,  ZGZfypkoii  SSe 

Ueemt,  dengM  62,  nkoltra  489,  lypitiJ 
628,629 

Merida.  malaria  267 

Mesopotamia,  emallpex  131,  atNslM 
167,  malaria  202,  chaUra  306,  408, 
422,p^jriu607,  ei3 

Heesina,  plague  502 

Meti,  lyphiu,  565 

Meiico,  dei^a  S3,  imattp»*  1ST, 
meatlet  1G8,  nalaria  243,  ftBom 
freer,  see  Table,  34£,  368.  SSI. 
rkoUra  401,  407,  441,  typkmt  317, 
670,  tgphiAd  638 

Hoxico  (City  of),  malaria  rare  233, 
cholera  441,  tsp)m»  670 

Uliow,  iikfimeiaa  £4,  nteatimg  nelneei 
116 

MUSH  A,  34 

HiUABi  Fetbr,  "  miliaria  "  or  "  Pri*- 
ael"  includes  other  morbid  FOndition* 
86-7 ;  cbiefly  a  French  diacuir  87  : 
its  symptoms  87;  first  seen  in  Piratdy 
&S ;  cbroiioloii^cal  table  of  French 
qjidemics,  171^1879, 89-93  (  moMly 
limited  to  singls  Tillage*  94 ;  dialri- 
bntioD  in  France  94;  Italian  epide- 
mics 95-7;  epidemic*  in  tbe  soutb- 
westof  Qermsny  97-8,  in  B«lgiam 
and  Luiembarg90;  does  not  spread 
99 :  epidemic  soon  orer  100  ;  anom- 
alies in  it*  diffusion  101 ;  inddence 
on  tbe  popnlatloD  very  general  101 ; 
mortality  varies  mnch,  but  ofteu 
sligbt  102 ;  come*  in  spring  and 
summer  108 ;  often  connected  wilh 
maturioos  soil  103-5.  107  ;  a  diatttse 
of  the  well-to-do  in  small  conntrj 
towns  106 :  donbtfnl  relBlion*  to 
malarial  ferur  107  ;  aeveritj  of  type 
induced  by  diaphoretic  treatnuat 
108,  111 ;  probably  not  commnnic- 
able  110;  identical  witb  sveating 
sickncu  110;  the  Bo  ttingen  epidemic 
111;  coincidence  with  cbolcni  tlS- 
14;  symptoms  conibiocd  witb  those 
of  ubulcra  114;  the  "sweating  uck- 
nets  "  of  Hhow  115.  Mom; 'a  ac- 
count of  ditto  115-16;  "ChcilFn 
BudorHl"  at  Toulon  116,  descriptbu 
of  ditto  by  Rom  117  ;  has  tra*  t*la- 
tionstocLolcrallS;  literatDre of  1 19 

Mile  a  medium  of  spreading  • 
ftr*T  195,  and  typhoid  6SS 


ess       ^^u 
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Mirzapore,  dengue  60 

Mississippi  Valley,  measlea  158,  ma^ 
larva  263,  yellow  fever  357 

Mississippi  State,  malaria  224^  htemoT' 
rhagie  remittent  fever  234,  yellow 
fever  330  (Table) 

Mobile,  denffue  64,  malaria  224,  yellow 
fever,  see  Table,  346,  352,  363 

MoiBTUBS,  see  Rainfall 

Moldavia,  malaria  212 

Moluccas,  malaria  208,  cholera  396 

Mons,  miliary  fever  d9 

Monteneg^,  malaria  212 

Monte  Yideo^  yellow  fever  333,  cholera 
421 

MoiffBOOV,  influence  of,  on  malarial 
fever  260,  on  cholera  462,  491 

Montpellier,  malaria,  216 

Montreal,  typhne  573 

Munt8errat,^0Uotoy0O0r,  see  Table,  361 

Moradabad,  malaria  257 

MosBiLLi,  see  Mbasles  154-5 

Morhue  mieeruB,  synon.  for  plague  524 

Morbus  pauperum,  synon.  for  relapeing 
fever  612 

ll^rocco,  cholera  411,  ASi,^,  plague  505 

MOBTALITY  in  dengue  only  among 
children  and  the  aged  57 ;  variable  in 
sweating  sickness  84,  note;  in  miliary 
fever  102;  in  scarlet  fever  181-3; 
enormous,  from  smallpox  in  virgin 
communities  133,  135,  136-7,  ditto 
from  measles  167-8;  unafiected  in 
measles  by  season  or  climute  163-6, 
or  by  malarious  soil  166;  un- 
affected by  climate,  in  cholera  468- 
70,  and  greater  in  natives  than  in 
Europeans  in  India  (table)  472; 
greatest  in  new  arrivals  in  yellow 
fever  340,  especially  in  northerners 
341 ;  increased  in  sweating  sickness 
and  miliary  fever  by  mistaken  treat- 
ment 84^  111;  ditto  in  measles 
167-8 

Moscow,  plague  503,  522,  relapsing 
fever  h^ 

Monlmein,  malaria  2XfI,  cholera  449 

Mountain  Feyeb  228.  238,  264,  281 

Mozambique,  malaria  199 

MuLATTOES  liable  to  yellow  fever  in 
proportion  to  the  mixture  of  white 
blood  345 

Munich,  typhoid  650,  659,  675 

Muscat,  malaria  202,  cholera  396 

Mysore,  malaria  206,  254,  282 


N 


Nabburg,  typhoid  681 

Nagasaki,  malaria  210,  cholera  396 


Nagpore,  plague  510 

Namur,  miUaryfever  99,  immunity  from 
malaria  218 

Nancy,  smallpox  145 

Nantes,  malaria  215 

Naples,  malaria  214,  typho-mcUaria 
2Se,  typhoid  e]9 

Narbonne,  malaria  216 

Nassau  (Bahamas),  yellow  fever,  see 
Table 

Natal,  typhoid  634 

Natchez,  yellow  fever,  see  Table,  362 

Navigators'  Islands,  influenza  81 

Neokargemiind,  typhus  561 

Nedjef,  plague  534 

Nbobobs  exempt  from  dengue  in  West 
Indies,  Java,  Tripoli,  Zanzibar  73; 
exempt  from  yellow  fever  844-7; 
highly  predisposed  to  smallpox  151 ; 
liable  to  scarlet  fever  193-4 ;  acquire 
a  certain  immunity  from  malaria 
243-7;  hesmorrhagic  remittent  in  246 
(note)  ;  highly  predisposed  to  cholera 
471,  and  to  plague  524 ;  not  exempt 
from  typhus  569,  592,  or  fiom  re- 
lapsing  fever  616 ;  much  less  liable 
to  typhoid  in  Africa  than  elsewhere 
676 

Nepaul,  cholera  441,  442 

Netherlands,    ii^uensa   28,    sweating 

sickness  88,  smallpox  135,  scarlet 

fever  173,  malaria  218, 244,  cholera 

400,  405,  409,  418,  426,  444,  plague 

501,  typhus  549,  typhoid  685 

New  Bedford  (Mass.),  yellow  fever  331 

New  Caledonia,  smallpox  184,  no  ma- 
laHa  208,  280,  typhoid  633 

Newcastle,  typhoid  620 

New  England,  influenza  27, 40,  scarlet 
fever  172,  176,  malaria  227,  232, 
yellow  fever  331  (Table),  366»  typhoid 
663 

Newera  Ellia,  malaria  207,  264^  ty- 
phoid 630 

Newfoundland,  scarlet  fever  177,  ty- 
phoid 636 

New  Qnxoi^tL,  yellow fsver  328  (Table), 
cAo^tfra  407 

New  Guinea,  malaria  208 

New  Haven  (CJonn.),  malaria  232,  yeZ- 
low  fever,  see  Table,  360,  374  (note) 

New  Hebrides,  sporadic  malatia  208 

New  Iberia,  dengue  72,  76,  yellow 
fever  329  (Table) 

New  Jersey,  «ki2(irMi  (decrease  of)  280 

New  Orleans,  dengue  68. 64>,  11,  yellow 
fever,  see  TaWa.  84L  »«••««  «« 
(not  eDdem^^ 

427t4?*" 
Newpotl(B 
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New  York    (Citj),   yoHoio  feter,  tee 

Table.  362,   choltra   101,  406,  4S0, 

Igphut  673,  nlapnngferer  604.  61S 
Hew  York   (Stnto),  malaria   226,  de- 

oreuc  of  ditto  230 
Now  Zealand,  tviallpox  13i,  aeoflet 

159.  tcarUl  Jertr  176,   eiemption 

from  malaria  208,  E79,  typkoid  633 
Nicaragua ,  Jantorrlapin  remti  (eni/mwr 

234,yrHow/ewra37(T»l''e),ciflJeru 

401,  418,  4B0,  /jrpAw  572 
NicoWi,  inJlHBHxa  31,  tmatlptix  132, 

ma  (aria  207 
NigPr(VBlley),flu/ar(a246,l(y;>ioi<JC31 
Nqj^  plague  502 
Norfolk  hland,  fyoradiV  IJji^lo/ii  B41. 

671 
Norfolk  (V«.),  yiUow  ftvfr,  see  Tnblo, 

368,  879 
Nortli'WcstProTinceaof  Iiiilift.maZaWn 

205,  246,  270,  cholera  397,  441,  re- 

lapiiH^  fever  602 
Norway,    malaria    219,    eiolera    400, 

406,  409,  419,  42fi,p?ajii(r  49B  (no/*'), 

typhut  G67,  f^toui  623,  624 
HoYBTB,  mliarfi fever  95, 106 
Novgorod,  UMlaria  211,  relapsing  fever 


NjiDwcgen,  plague  522 


(Jdtusce,  juif  <vp»i 

Odeuwold,  Igphua 

OdesM,  c^iera  405,  pfa^u  C03,  G04, 
retapring/ecer  596 

Oldenbarg,  malaria  21H 

Olmutz,  itDiDaDity  from  cAoiirra  139 

Opelouiat,  malaria  282,  y<{b>w  fever, 
see  Table 

Oporto,  yellotB  fever  337,  cloZn-a  402 

Or(<);on,  meailet  158 

Orenburg,  malaria  211,  cAofn-a  397 

OitoiKiatis,  microscopic,  in  iBfldtiiiii 
S5,  ia  lici^iM  74  (ao'e),  In  imallpajr 
149  {reference!  in  note),  in  meatlei 
160,  in  «flrW  /nw  192,  in  moiona 
287-91.  in  gellov!  fever  370,  in 
ckolera  474-6,  in  f^p«M  590.  in  rs- 
lapnt^ferterSM,  in  typhmd 

OBloil(,"»nti>chtbonon»"of  rfeiijMM79, 
of  eiolera  431,  ot  plague  626-6,  627- 
34,  of  Isptme  559.  581-90.  of  rs- 
lapri»g  fever  613.  of  tgpKoid  667, 

670 :  MB  aim  AKTiafttr 


OsiniN.  "  gpontHOBtUlB,"  of 

76,  of  mo^ria  286,  oF  yeJtoc 
371.    of    lyphue   59U.    of    relapihf 
fetter  613,  of  lypktnd  667.  671 

Osialir  of  inflmensa  in  ppiilomic  bron- 
chial cstnirh  31 

Orinoco,  mafana  870 

OriBiia,  malaria  2DG 

OriEaba,  malaria  S22,  do  jfelhm 
358 

Oscliarelvbcn,  miliary  Jimer  99 

Oiidh,  (In^w  62 

OvEBLi^BD  lUtOTit  of  ehoUfa  413 

Overyuel,  miJoria  216,  tyfiAw 

Oxford,  el*i*Ta  iiCjail  Ijfplmt 


1* 


I 


Padang,  malonn  208 

Padun,  i(i/[iinii*a  26,  miliary  fnrr  W 

'.VJjAm  648 
Paiali^j,  Igpkoid  620 
Palitinnte,  maTann  217.  t^pitu  MO 
Pali  Pladui  508-11.  &4I  ;  ideoUflcd 

by  Webb  wiLb  tbo  Black  Dcatb  542 
Pali,  plague  609,  641 
PbItob,  gellaK  fever,  336 
Pakfab,  of  River  PUt«  ami  of  Pen, 

non-mularioas  278-79 
Fanama,    malaria     222    (note).    297, 

gelUiu) fever,  EDO  Table,  cialera  Vfl. 

typhaid  63H 
Pahbkkics  of  iajtuenta  18.  ti(  dt^nt 

61.  62-3.  of  ivealiAO  eieknea  SIS, 

vt  emall-pOK  143.  at  malarial  f*nr 

228-30,    of     velUM<  finer    S3S.    of 

cholera  (1)  394.  (2)  397.  (3)  404.  (4J 

413;  or/>f<t?>'«497(Hliuk  Ihuth) 
PapanlU,  j/eltow fever  329 
ParagDaj.  Mcojiui  169.  matufia  £21. 

279,  eAoInvi  420 
PaUS rrlHM,  doctrine  of,  gee  Or^moDa. 

miciroicupic 
Parla.  in^anuii  25,  87.  tmaUpax  MA 

meailet  166,  17B.  choteru  400,  MS) 

446.  (^;>Aauf62t,6ei  ^_ 

rn»a)i;e<  (Lob),  gettowfevtr  396    ^^H 
Patnn,  <^mi^aa  60  ^^1 

Pavia.  piitiarg  fever  96  ^H 

Pegu,  malaria  107  ^^^| 

Pekin,  tmallpot  133,  MwrM/no-  in; 

relayriv/ewr  604.  lfp»oi.i  CU 
Pemnjlvanin,    nnWia    (oIiaugM    Id) 

S30.  832,  274 
Peaaacoln,  dengue ' 

Table.  348.  353 
pBaiODicnr,  vnrii'ticaofi 

of  epidemica  (nllc^ml)  In 

21,  iD   imallpog   iWo.  Ik 


IGO.  outirely  nbaont  in  icarlel  fener 
180.1 

Pcriiambuco,  yelloK  fner  331,  332, 
choUra  4ia 

pprain,  Mtatlpox  131,  mtaitet  157 
1G4,  malaria  203,  £38,  rholera  3U6 
404.  'lOS,  481,  4B7,  442,  plague  507, 
(ypAM  668 

PauapiB*Tioji  in  dea^vf  69,  in  miliary 
fever  S!7,  110-11,  in  "cholera  snilo- 
rul"  114,  ia  a  di«ease  at  Uhow 
I1S.6 

Peru,  dengiif  69,  77,  imallpax  151, 
,aeiulr>  159,  icarlet  f«,er  179.  187, 
malaria  222,  i4H,  yellow  fever  332, 
tAofcrn  421,  fypiiw  571 

Fusliuwnr.  malaria  206.  ;ifa7iis  510 

PhiUilclphia,  dengw;  63,  69.  73,  tmall- 
poi  145,  tearltt  fever  176.  (■e'/ow 
yinsr.  Bee  Tuble,  362,  376,  igphui 
573.  relapringferer  604.  611 

Pliilippinc  laUniJa,  cholera  3Q6 

Picanly,  miliarg  fever  88, 108 

Piedmont,  nuViary  fever  96,  malaria 
213,  ciiofM-ii  4(^ 

l'iu>KlHS,  ipread  oF  cloJorn  by  Mo- 
liaiDmcdan.  413.14,  421,  423,428; 
by  Hindoo  489 

Pisa,  miliar!/ fever  96 

Plaodi,  Hntiquity  of.  the  reference  to 
by  Itnfus  of  Kphesiu  494 ;  babo- 
pluguc  pnnilciaic  in  alith  contary 
495  i  confusion  of  discasei  nndcr  tbo 
term  pulit  406 ;  the  Black  Death  of 
Iha  fourteenth  century  497;  plagui 
in  Hfteenth  century  499.  in  sii' 
teonth  499 ;  begin  a  to  disappear 
from  Europe  [n  seventeenth;  moelly 
bevond  tlie  Balkans  in  eighteenCb 
anil  Dinclcenth  500;  dates  of  ita  laiit 


k 


tiiea  501 ;  Turkey  the  ehiaf  point  of 
departure  for  modem  Europe  603; 
plague  in  Egypt  604  j  eitenaion  to 
other  purta  of  North  Africa  505 ; 
IiGvaii tine  centre!  606;  Mesopotamia, 
Perain,  Arabia  607;  India  and  China 
508;  the  recent  ontbreaka  in  Asia 
Minor  611 ;  the  iniall  epidemic  of 
1878  in  Astrakhan  514;  the  plagao 
Bcoion  515 ;  may  exist  nniler  ei- 
treme  heat  516.  or  eitremo  cold  617 ; 
alleged  influence  of  the  Katniin  wind 
618;  uninfluenced  by  moiatare  518; 
occora  on  high  ground  aa  well  as  ou 
low  519,  and  on  various  kinds  of 
soil  620;  goes  with  want  and  flit!) 
52S;  immunity  dne  leaa  to  racial 
titan  to  social  d^crennea  624;  allegei' 
origin   in    the  "cadaveric   poiaon' 


525;    < 


nunicnblc 

;r  autochthonoua 
EaropD  S27-530;  old  opinion  to  this 
effect  by  Eggerdea  628 ;  alleged 
development  ont  of  malarial  fever 
629;  native  habitata531:  now  foci 
632 ;  xporsdic  coses  682 ;  cessation 
of  plagne  in  Egypt  534;  mode  of 
diOnsion  535;  question  of  conta- 
giDUBnGSB636:  varions  types  of  588; 
hmmoptysis  a  symptom  of  the  Black 
Death  640,  and  of  the  Pali  plague 
641 ;  close  resemblance  between  the 
Black  Death  and  Pali  plague  642 

PLiTEAna,  dry,  malaria  on  292 

Plate,  River,  8tatca,  tmallpox  139, 
meailei  159,  tcarlel  fever  179, 
exemption  from  malaria  266,  278, 
yellow  fervr  333,  cholera  430,  421, 
typhoid  640 

PlOn,  typhoid  683 

PlymoQth.  injlaema  27,  28,  formerly 

PoggibonzT.  miliary  fever  06 

PqId,  malaria  244.  259 

Poland,  malaria  211.  eholtra  398.  408. 

plaaa*   498.   typhm   551,   relapiing 

fever  597 
PoLKl   Vevsb,  syuonyin   for  dengue 


66 

Poljno 


r  176,  «i 


I  20G, 


Pomponnaio,  miliary  finer  91 
Pondiclierry.  dengue  GO,  «ta 

cholera  432,  449,  typhoid  620 
Pontc  a  Csppiano,  TKiliary  fever  98, 102 
PoNTiHB  MABaSBi,  214,  ^89.  293  itote 
Poonah,  deaytie  62.  malaria  307 
Poroa,  plaffve  504 
Port  Hudson,  dengue  61 
Port  Itoyal  (Jamaica),  ye^/oK'/nn- 376 
Port  Said,  dengue  61,  77.  typhoid  636 
Porto  Bella,  yelloafeerr  328  (Table) 
Porto  Cabello,  t/elloa fever  322 
Porto  Rico,  yeilotnfei'er  326.  829 
Poscn.  lyphm  6G0 

Portsmouth,  infltenca  40,  malaria  230 
Porteiaouth  (Sew  H.),  yellow  fever,  sou 

Table.  363 
Portngal.    malaria    215.  yellom  fener 

337.  cholera  tiiS,  aa 
Prague,   emallpox    140,    meaetea    161. 

malaria  231 .  cholera  44fi.  plague  603 
PiaaatlOBmov.  see  SDaCBFTimxiTi 
PrcniJim.  lunkm  560 
I  -f    from   miliary 


I 
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UIDSX. 


ifpiuridets 

Provenee,  muiiaria  216^  P^^ff^  SOI 

Tkbl« 

dbolerw  447,  ifpims  550,  661 
(BhaudlX  imfumxa  27,  am- 
•M  217,  i9plmt  552 
P^  (Bftj  of).  Mil«^  907 
Pajrali,  flMlflrw  205,  200,  rOaprimg 

fewer  etm,  typhoid  629 
Pomeftb,  dbolflra  804 


QPAXTAV  FSTXB  240-2 

Ooebee,  eAol0ra4Ol,  406^  /^A«f  573 

QocfTSDiAM  Fwrmm  240-2 


RUMWALL,  infloenoe  of  on  tmeaimg 
Heknest  85,  on  «i<i<ar»a  256-61, 
on  yellow  fewer  854-5,  on  eioitfra 
462-5,  on  ifpkoid  649-58 

Baivt  Sbabov,  niAlarioas  250,  257 

Ba jpootana,  ekolera  442,  playme  509 

Bammndng,  malaria  257 

Rangoon,  dengue  60 

Badhill,  (^Aoul  680 

Bid  8ba  Routb  of  cholera  418 

Bkjlpsuio  Fkvbb,  its  affinities  to 
bilioos  typhoid  shown  by  Griesinger 
593  {note);  first  accounts  of,  come 
from  Ireland  and  Scotland  in  the 
eighteenth  century  594 ;  the  Scottish 
ftud  other  epidemics  of  1842  and 
subsequent  years  695-6;  Russian 
epidemics  596-7 ;  Silesian  and  other 
Qemmn  outbreaks  597-99 ;  in  Egypt, 
Nubia,  and  Algiers  601;  in  India 
601-4;  among  mule-drivers  return- 
ing to  Bombay  from  the  Abyssinian 
War  608;  in  the  form  of  "Coolie 
fever ''  in  Mauritius  and  Beunion 
603;  at  Pekin  604;  conveyed  to 
Philadelphia  and  New  York  by  emi- 
grants 604-5 ;  coincidence  with 
typhus  605-6 ;  occurs  in  any  climate 
606 ;  in  all  weathers  607  {table  606) ; 
and  on  any  soil  609 ;  evidence  as  to 
connexion  with  hunger  606-11 ;  mor- 
hue  pauperum  611-12 ;  question  of 
autochthonous  origin  set  at  rest  by 
discovery  of  epirillum  613 ;  the  para- 
site proved  to  be  the  specific  cause 
613-4;  a  communicable  and  con- 
tagions disease  615;  liability  of 
laundry-women  615;  racial  prefer- 
ence 615 


RsKirmr  Fktbb  S87;  Si 

/«wrl06 
Bedit,  plmyme  512 
Bennioo,  infimemtA 

66,  68^  69,  78, 

150,  memMlee  158, 

275,    299, 

ferer  288, 

fever  {^eoMefemr^  €01^ 

615,  ^pAot^  688 
Bheingan,  mmlmrU  217 
Bbode  faland,  ffMemfemer  m 
Bbone  (Valley  of). 
Bid  nsLDi 
Biga,  dk>&ni  440, 

610 
Bio  Grande  dd  Korte  (V^ky 

malaria  222 
Bio  Janeiro^ 

164.  yeUam  fi 

typhoid  suK  ess 

Bioow  Ungga, 

laria  208 
BiTEU,  cholera  Ibllows  tht 
Rocky  Mountains,  mmlm  la 

263,  281,  eholerm  eroawi  401 
Rome,  MkOtfrui  214, 

244,  253,  playme  517,  iypltii 
Rotbthal,  miliary  feeer  104 
Rdttingen,  miliary  feeer  111 
Rouen,  immunity  from 
Roumania,  meaelee  157 
Ronmelia,  malaria  212, 
Rnssia,  eweating  stelmeu  83, 

fever  173,  malaria  210,  256, 

397,  404,  408,  416,  424,  448. 

498,  501,  typhme  558, 

596,  typhoid  623 
Rutnagherry,  malaria  207, 


B%^  67.  mmdm 
SS3;  %A  »e. 


Si: 


;h 


43: 


Saaz,  miliary  fever  98 

Sahara,  malaria  272 

Saigon,  typhoid  631 

Salazie,  demgne  69 

Salem  (India),  cholera  442 

Salem  (Mass.),  measles  165 

Salt,  in  soil  of  malariooa    localities 

266 
Salzburg,  malaria  217 
Samara,  scarlet  fever  173  (note),  180^ 

malaria  211 
Samarang,  malaria  208 
Samoa,  exemption  from  nsalarim  208 
San  Domingo,  ma^ria  23id^ffeUomfefer, 

see  Table,  361, 367, 868, 376^  ckolen 

407,  419,  typhoid  639 
Sand  in  soil,  not  favorable  to 

266-8 


IXDU. 


Tl^o 


r^  ftUam  fntr  3i27.  cio^^r^j 
412 
Sun  Crsi  (W.L.,  ^f^M  63,  71.  t^:- 
lomftttr  3dL>   table/,  3>>:2  ••£:«» 

Suiia  Fe  (Xev  Mexico  ,  a.   aaijru 


SftaU  Lucia,  malaria  i^J.  tillor /evter^ 
UK  Tab>  a!»2    «6f«;,  ffpitoid  639 

Sab  TluaTo  ;*  mtorii/fra  '^, ,  Ba/arij  247 

Saotiago,  typhoid  o4l 

Sardinia,  scarlet  /Vrer  174.  jna/ar  «j 
214^  258»  271 

Sattara,  aia/arM  2i>7 

Saognr,  reiaptiug  fne^  6i!)2 

SaTannah,  ^m^tim  62,  63.  78,  malaria 
270,  yellow /ertr,  fee  Table,  363 

SaTant-Warri,  wtalaria,  207 

Savoy,  fypifcaf  546 

ScandinaTia,  eearUt  fever  173,  pla^pu 
600 

SOABUR  Feteb,  kn?  mixed  up  with 
meailei  171 ;  antiquity  uacertaiu 
172;  earliest  authoritie*  172;  dr»t 
called  **  <K»rlatina "  bv  Sydenham 
172  (note) ;  mostly  a  didoa8e  of 
Northern  and  Western  Europe  173, 
but  known  in  South- East  Europe 
174;  rare  all  over  the  East  174, 
193;  more  common  in  Alport  174, 
and  in  AbIu  Minor  175 ;  allet^nl 
cases  in  India  175 ;  im].K>rt:ition$  to 
Australasia  aud  America  176  ;  much 
more  prevalent  in  the  Northern  tiian 
in  the  Southern  States  of  the  Union 
177,  183 ;  occurs  in  the  West  Indies 
and  South  America  178-9;  less  widoly 
diffused  than  smallpox  or  mensles 
179;  epidemics  often  separated  by 
long  intervals  of  time  180 ;  sporadic 
cases  abundant  181 ;  severity  of  type 
and  mortidity  very  variable  181, 
187  ;  independent  of  season  (tablet) 
184;  breaks  out  in  all  weathers 
185;  reasons  why  some  epidemics 
are  mild  and  others  severe  187-92 ; 
not  a  disease  of  the  poor  101 ;  the 
virus  192;  negpx>es  in  America  not 
exempt  198 ;  virus  carried  by  various 
means,   linen    194^  famltnie    195, 


letters    195,   drinking 
milk  195,  clothw  196 


watar  IM^ 


Schlcswig-Holstain,  kjMmmm 

larU  218, 241  (moif) 
SoBOOis,  typhoid  in  M6  < 
SdKXMter,  plague  fill 


25:..  w'.iu.'ifr-^  i:^9.   41 S  n»^</<Mur  5oI, 

yit-iK.'v  '^irctfT  ±  ii,s«ui?  of.  3o<?i  361* ; 
;vc'W*^  '.n  Ciiioew  di:!d  ytzh^r  (^. 
c-4i.  col 

o:   mi'.ijtry    yVrtfr   I\'i3»   ,*t    ^maC^^ntiM 

-  4  r-o  1 .  2o5.  2o  7 -i*.  01   1  •.'<  w' «• ,  ■■\yfer 

ol  *-U*.  ^ :'  ;«f  \tk4  ^75-7.  o:  ntCjinf^s^ 

Scv*u:.d<?niba^l.  aem*,'%ie  62»  m^t^jr^a  ;)^, 

S<v;:iU.  ..:  iv.ur.':v  wa*.  v»k.\'*ri4  *k' 

■    S."  .:■. t'KVi: r : .  ?  •»  ; .ViS'X  1 45> 

So:  04;au:biA.  .:>♦/*«' ^*^^*  '>l-  ^*«  ***Jfc*"' 

'rrr^"  li»3.  "•.::.tr.!     bA^.    iTH'.    ;r*3. 

m 

%t'U'9r  ^t'vfr^  ,*»v  l'»VU\  J>7*»  .-k-'^f^j 
42a.  :kv\cisi  tiiJl.  i?3o 

Si'r:nirHi>alrtui.  w.:.'.jr».i  S\Hs  ^Tljf 
SirviA.  tN.ii'.ipi.i  ili 
Se\i;lo.   .?«'«ic>»«'  C>S,  tr.wn^   '>cvr  ;^;^ 
:<63  * 

SsWA«.iK.  W.ltiT  )H^Uut«\l  b\.  al  ^VtUW  of 

Skwkr  1 1  as  ii  \*hu-V  ot  :»ti.-...  «i7S 
ShiiU&:h:u.    drtytii     (•1\    ^wi.t..\-v\«     133, 

SlKthuixl    Ui:iud».    yl.tytk^"    kik<  \>»^S0\ 

Shields  (Nori  i).  'v.'.i^viw,*  •'■  tv*'  ^*.>^» 

maiari.i     2SU»'»»    «r;/i*«'   ^.'rtvr     ^37, 

fjfpktis    f>Si't*|t,   hiiH*ma   tjtykftj   litH^ 

/]y/>Ai)fi/(KHl  (ndna  |HtrU),  tiU  (ilu- 

ayaiiuil)  651 
Shreve}H>ri    (liii.^.    vtr//(tM*  /ViNrr,    nati 

Tublo,  3  k) 
Slirewnhury.  xrrm/ia^  tivkMtts  83 
Siani,  malaria  2(t7 
Siberia,   iHjtHenga   :SH,   Mmallpox    133, 

malaria,  210,252,  relapxinjf/rPvr  »M)7 
Sicily,  scarlet  feerr  172,  malaria  211, 

271,    kmmorrkagir    tvmittrmt   fpvrr 

284^  271,  eAo/»ra  4(12.  /i/.i^n*  btt^. 
~      649,604 
r^MMM.   A«MorrA(^i'if    I'rmillrHt 

sKpw/nw  ttu»,  :i7U.  ;iH2, 

^U,  4»iA««  Aft  I.  A5ti. 

45 
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Simla,  exemption  from  wkolaria  266 

Sind,  wudaria  20S,eiolera^^,plagmt 
609 

Sngspotrey   exemptioii    fipon    mul&titt 
280 

Singkel,  wtalaHa  207 

SiATX-TBADB,    nmoUpox   diffoMd    by 
136-39;  Aadoaard'8  theory  of  jra0MP 
fewer  as  due  to,  370 

SXAiJfOX,  earliest  mention  of   123  ; 
histories  of  123  (note) ;  antiqni^  of, 
in  Africa  124,  and  probably  in  India 
and  China  125;  earliest  notices  of, 
in  EoTope  126;   India  and  Central 
Africa  its  native  habitats  127 ;  pre- 
sent geographical  distribution  128- 
139 ;  amount  of  in  Africa  128-9,  in 
India  131,   in    the   East  generally 
132,  in  Australia  134,  in  the  Pacific 
134,  in  Europe  135-i6,  in   America 
136-9;  associated    with    the    slave 
trade  136, 137, 139, 139;  severilj  of 
first     epidemics    in     Siberia     138, 
Hawaiian   Islands   134,    Marquesas 
134,  St.  Thomas  137,  Mexico  137, 
Vancouver's  Island   138,  Greenland 
138,  Brazil  139,  Chili  139 ;  influence 
of  vaccination  on  140 ;  periodicity  of 
the  epidemics  144 ;  season  of  146 ; 
season  in  India  (taile)  147 ;  season 
in  Europe  and  America  {table)  147- 
8;  European    mortality    from,    ac- 
cording    to    months    (table)    148 : 
spread  by  importation  of  the  virus 
150;  prolonged  power  of  reproduc- 
tion of  the  virus  150 ;  negroes  most 
susceptible    151 ;   virus    carried   iu 
various  ways  152;  relation  to  chicken- 
pox  152 
Smeinogorsk,  malaria  210 
Smyrna,    malaria   206,   cholera   399, 

plague  516 
Society  Islands,  influenza  31,  exemption 

from  malaria  208 
Sofala,  malaria  199 
Soil,  clay,  malarious  266*7 ;  chalk  less 
so  266-7  ;  sandy  non-malarious  266- 
8 ;  iron  in,  supposed  cause  of  mala- 
ria  265;  salt  in,  cause  of  malaria 
266  (exceptions  266)  ;  saturated, 
malarioue  269-70;  ditto  favorable 
to  tfoeating  sickness  85,  to  miliary 
fever  103-4,  107  (exceptions  105),  to 
cholera  465,  to  plague  520  (excep- 
tions 521)  ;  irrigated,  malarious 
270-1 ;  dry,  instances  of  malaria  on, 
281-2;  marshy,  instances  of  non- 
malarious,  278-81 ;  marshy  not  favor- 
able to  yellow  fever  366-8;  rocky, 
may  favour  malaria  \$  coNct^  V^i 


detritus  268;  ditto  cholera  461-6; 
organic  matters  in,  Csvorable  to 
malaria  272,  to  eholara  447,  449- 
51 ;  fidlow,  muMlariaui  275 ;  barren, 
may  be  malarious  272^  282 ;  organ- 
isms in  uMlarious,  288-90;   ''pois- 


aanoe  vegetative"  of,  cause  of  mala- 
ria if  unexhausted  291 ;  the  breed- 
ing-place of  the  typhoid  virus  672 
(exceptions  674) 

Sologne,  wtalaria  216,  253 

Somali  Land,  malaria  200,  cholera  411, 
413,422 

Somenet,  wuUaria  219 

Soudan,  swuillpox  130,  foalaria  200, 
dbotsra  403 

Southampton,  yellow  fever  S37t  364 

Spain,  malaria  215,  yellow  fever  335, 
seq.,  338. 374  {note),  cholera  401,402, 
410,  pU:^  501,  typhus  546 

Spessart,  typhus  579 

Spibillvm  in  r^apnmg  fever  and 
bilious  typhoid  613 

Spobadig,  cases  of  searlet  fever  181,  of 
cholera  ASl,  oi plague  51S(fM><e),  525 
{note),  533;  typhus^  a  name  given  by 
Pommer  to  typhoid  621 ;  cases  oi 
typhoid  641,  653 

St.  Augustine,  malaria  825,  yellow 
fever,  see  Table,  363 

St.  Bartholomew,  dengue  68,  yellow 
fever  322 

St.  Denis  (Reunion),  imflmenta  24, 
dengue  68,  69,  73 

St.  Francisville,  yellow  fever,  see  Table, 
368 

St.  Gall,  typhus  583 

St.  Helena,  smallpox  180,  metules  158 

St.  Eilda,  influenza  30 

St.  Kitts,  dengue  63,  70,  73,  76,  yellow 
fever,  329  (Table) 

St.  Louis  (Seneg.),  dengue  60,  malaria 
247,  yellow  fever  333 

St.  Martin  (West  Indies),  yellow  fever 
321 

St.  Miguel  (Valley  of  the),  malaria 
222 

St.  Nazaire,  yellow  fever,  337,  379 

St.  Petersburg,  influenza  24,  28,  relaps- 
ing fever,  596,  608,  610 

St.  Thomas,  influenza  29,  32,  dengue 
63,  67,  smallpox  187,  yellow  fever, 
see  Table,  382  {note),  cholera  419 

St.  Valery,  miliary  fever  88 

St.  Vincent  (West  Indies),  relative 
immunity  from  malaria  220,  yellow 
fever,  see  Table,  882  {noU) 

Stettin,  typhus  562 

Stockholm,  plague  517,  typhms  567 
588,  typhoid  567 
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Stoiirport,  formerly  malorioua  280 
SnuveBBS  bring  infkienta  but  do  not 
take  it  22-81;  suffer  most  from 
malaria  244-6 ;  most  liable  to  yellow 
fever  389,  840-1,  and  to  typhoid 
675 
Strasburg,  eweoHng  eicknese  %^m\liary 

feter  106 
Stuttgart,  ii^UeiMta  28,  malaria  281, 

288 
Styria,  miliary  fever  98,  malaria  217, 

239,  cholera  448 
Sttddxkvbss  of  attack,  in  tf|/ItMiisa  19 ; 
28  i  in  dengue  67 ;  in  miliary  fever 
100 
Suez,  dengue  60,  cholera  413 
Sumatra,  malaria  207,  biUoue  remitieni 

fever  2SS 
Sunderland,  cholera  899 
SUBOIOAL  cases  liable  to  dengue  74 
Surinam,  yellow  fever,  see  Table,  ty- 
phoid 6S9 
Surrey,  malaria  219 
SusoEFTiBiLiTT  of  remote  islanders  to 
if^Uienxa  29-81 ;  of  the  badly  off  to 
dengue  73 ;  of  well-to-do  villagers  to 
miliary  fever  105-7  ;  of  negroes  to 
tmallpox  151 ;  of  non-acclimatised  to 
malarial  fever  244-6 ;  of  new  arrivals 
to   yellow  fever  345-1,  and   to   ty- 
phoid 675;    of  negroes  to  cholera 
471 ;  of  the  proletariat  to  cholera 
4i73,  plague    522-4,  typhue    681-4, 
and    relapting   fever    611-2  ;    to 
malarial  fever  increased  by  previous 
attacks  245-6,  to  yellow  fever  ex- 
hausted by  one  attack  848  and  notee 
Swansea,  yellow  fever  337 
SwBATiNQ  SiOKiTESS,  Budden  outbreak 
in  1486  in  the  English  army  in  the 
field  82  ;  subsequent  outbreaks  down 
to  1551,  88 ;  symptoms  83-4 ;  mor- 
taUty  84 ;  preceded  by  wet  weather, 
epidemic    in   spring  and    summer, 
spared  children,  the  aged   and  the 
poor  85  ;  form  of,  at  Mhow  115 
Sweden,  sweat ing  sickness  83,  scarlet 
fever  173, 180, 184, 188,  malaria219, 
232,  239,  cholera  400, 406,  409, 418, 
426, 448,  plague  501,  typhus  549, 567, 
typhoid  623,  624 
Swedesboroogh  (Pa.)>  yellow  fever  881 

(Table) 
Switxerland,    influemut    87,    sweating 
sickness  8S,  miUary  fever  99,  cholera 
402,  410,  418,  ph^ue  498,    typhns 
549,  typhoid  624 
Sydney,  influenza  29,  smallpos  184 
Syria,    smallpox    181,    measles    167, 
malaria  202,  270,  cholera  396,  428, 


428,  plague  606,  515,  539,  typhus 
568,  typhoid  627 
Syrmia,  malaria  212,  plague,  508 


Tabago,  dengue  63,  yellow  fever,  see 

Table 
Tabasco,  malaria  222 
Tacna,  malaria  265 
Tahiti,  dengue  61,  65,  smallpox  184, 

me<ules  159,  scarlet  fever  176,  ty- 
phoid 633 
Tali-foo,  plague  511 
Tampico,  yellow  fever,  see  Table 
Tarnopol,  relapsing  fever  612 
Tamow,  miliary  fever  98 
Tasmania,    measles  159,    167,    scarlet 
fever  176,  exemption  from  malaria 

208,  typhus  669,  typhoid  682 
Twnnton,  jail  ^hus  584 
Taurida,  malaria  210 
Teheran,  cholera  397 
Tennessee,  matoria  226,  yellow  fever 

330  (Table) 
Terai,  ma^orta  205 
Ternate,  snuUlpox  132,  exemption  from 

malaria  208 
Tebtijjt  Fsvbb  241-2 
Texas,    malaria    228,     hamorrhagie 

remittent  fever  2^  yellow  fever  S29 

(Table),  360 
Theiss  (Basin  of),  malaria  212 
Thorshaven,  infiuenea  30 
"Thbbe    Dayb    Fbvbb,"    synon.   of 

aengue  59 
Ticino  (Canton),  cholera  402,  406,  410 
Tiflis,  cholera  397 
Timor,  smallpox  132,  exemption  from 

cholera  434 
Tlacotalpam,  yellow  fever  882 
Tolna,  malaria  212 
Tonga,  exemption  from  malaria  206 
Torgau,  typhoid  654,  656,  662 
Tortola,  yellow  fever  329  (Table) 
Tortosa,  yellow  fever  336 
Toulon,  «  cholera  sudoral "  117,  fy/>Aif« 

564,585 
Tours,  malaria  216,  fy|>AoMi  621  {note) 
Tranquebar,  malaria  206 
Transcaucasia,  malaria  242,    dkofera 

896 
Transylvania,  plague  608 
Treves,  MMi{^>ajr  140 
Treviso,  wi'tfawr  iSwir  Aft 
TridiiiiOM 
TviBid-' 

1 
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Tripoli,  do^^w  61,  maUitia&}l,ciol»ra 
403,  plague  605,  512 

TnnuJ,  malaria  S03.  296 

TsoPioa,  epedtlly  liable  to  daiffM*  68, 
to  iaiiMoiTAajric  malarial  /entr  233, 
to  ramiftnf  237,  to  qaotidiam  inter- 
mittatt  240,  to  gelUxB  femr  348; 
how  fi  oiompt  from  learl^  ftorr 
1S3,  193,  from  ;?Ja;w  614,  Irom 
tjIphiH  669,  S74i,  from  relapting 
feear  606.  from  typhoid  627,  »9J. 
677 

TiiDis.  nu^Ipaz  130, 146,  neatUi  167, 
malaria  20l,ciol<^a  3DS.  4Z3,p^7«e 
6(%,  fypAu  670,  typhoid  fiU5 

Tarkej,  mM<f«(  157,  tearltt/nrr  174, 
Mo/aru  241,  ehoUra  S99,  404,  410, 
416,  4S6,  plai^  601,  603,  604, 
typhtu.  663,  ^piotij  627 

Tuipam,  geUow/ntr,  ue  Tibk 

TrPBOU,  iongf  oonfmed  with  tjpbai 
617;  enrlieft  identiStatioiu  of  618- 
20;  eludd&ted  b;  the  Puii  Kbool 
of  morbid  BoatoiDj — Proit,  Petit 
and  SerrM,  Looii  620-31  ;  the 
**  ipcnulic  tfphna  "  of  Pommer  621 ; 
discriminated  by  Jennn  Hmong  the 
"  eontiDued  feven  "  of  Britain  621- 
2  i  much  writing  od  recently  638; 
disease  itaelf  prabablj  not  more  Ire- 
qnent  tlisn  formerly  623  ;  now 
common  in  Iceland,  Par&e  lilacds, 
ShetlaDd  Ulaudi,  Sautdioavisn 
ooQDtriciiaDd  Rtusia623;  atatiatici 
of,  in  Norway,  Sweden,  and  Den- 
mark 624,  in  WeaterQ  Europe  624; 
table  of  mortality  from,  in  Eugliih 
counties  625-6;  enorinonily  pre- 
valent in   Italy   636 ;    common   id 

^Balearic  lalands  ind  Malta  686; 
history  of,  in  India  637-31),  in  the 
Eait  Indies  630,  in  Chioewi  port^ 
eSl-S,  in  Japan  632;  common  in 
Autralia,  New  Zealand,  New  Cale- 
donia, and  PbcISg  Inlandi  632-3  ;  in 
Maaritiiu  and  Kinuion,  MadagsKV 
and  the  Cape  633-4;  on  Wtut  Coaat 
of  Africa  634,  in  Altera  and  Tiinlg 
636,  in  Egypt  636,  in  Oreenland 
636,  in  Canada  636,  in  the  United 

•eceuion  637-S,  in  Uexico  688 ;  Weat 
Indiei  not  altogether  exempt  638-9 ; 
in  South  America  640-1 ;  iporadic 
catea  on  Norfolk  Island  641 ;  ta 
di>Gw<e  641  ;  le:<9C  fre- 
le  tropica  642  ;  iat«  tain, 
uier  aou  aatnmu  the  seoaoai  of  642- 
6  {tablet) ;  not  influenced  by  tem- 
pcratnie  (tahU  tot  tierUTit  &4fi>a-. 


evidence  ol  the  iuflaeDca  of  ■ 
dry  seaaona,  or  of 
following  a  dry  nimmar  SIfhSa-, 
oonfinsd  within  narrow  limita  of 
place  6&1  i  ocean  both  on  high  and 
low  ground  6&S-6;  a  permeable  Mil 
tavorable  to  667  ;  itB  rdatioii '  ""^ 
(ub-soil  water  658;  Bahfa  i 
ditto  not  UDiTenal  600i  a  df 
popnlona  centres  661,  affecting  H 


weU  a 


cially  ooimected  with  the  iiunffirieBt 
disposal  o(  excrement  6Si ;  dimi- 
niabed  by  good  lewerage  666; 
Hnrchiaon'i  "  pythogenic  "  doctnae 
of  667 ;  commnniesbilitj  of  666  i 
immooitj  from,  of  docton  and 
nuraeii  66S;  sporatUc  caaea  of  671; 
rima  of,  acquires  poteocj  in  the  Kal 
672,  and  follows  tbe  anb-aoil  water 
673;  new  arrivala  most  liable  to 
675;  accUmatisiition  protects  fnm, 
eipecially  in  the  tropica  676 ;  po 
racial  iminimity  from  676;  apnad 
by  drinking  water  and  by  milk  077; 
cases  of  ditto  678;  antagoniam  be- 
tween, and  malaria  664 

TTPHn-Mii.HUT.  Pbtvb,  886 

TyphuMfamdic^  679,  60S 

Ttpbub,  hiilorically  a  diacaae  of  war, 
fatnlDe  and  general  miMvy  MG; 
carlicnt  refereacea  to  fi4fi ;  llafiaa 
and  other  epidemio  of  the  liltMBtb 
eentnry  547-8;  jail  ferer  of  the 
"Black  Auisea"  MB,  684;  Toy 
prcTalent  daring  the  EoropeaB  wan 
of  the  leventfenth  oe ntnij  H8-£l ; 
ditto  eighteenth  contoiy  561-63; 
worst  time  from  1 7!K>  bO  1815  &59-« ; 
recent  epidemics  in  Ireland  666; 
and  in  England  and  Scotland  666-7; 
cODoeiion  between  the  Irish  and 
BriUab  ejndemics  557-6;  great  en- 
detnic  eentre  in  Buiua  658-9;  oat- 
breaks  in  Silesia  and  other  GermaB 
provinoea  669-62  ;  in  Austria  56S-3 ; 
nameroos  recoiiC  outbreaks  in  Italy 
563-4;  now  rare  in  Prance,  except 
in  tbe  bagnf  of  Toulon,  and  io  the 
DepartmaDtof  Fiuistjire664-E;  otbci 
modern  Eoropcan  epidemics — tin- 
ningen,  Kr«gerCe,  Vaditie,  Lofoden 
IsL,  Sweden.  Finland,  and  lostand 
G66-8 ;  rare  in  Aiia,  except  in  Pent* 
668 ;  rare  iu  Africa,  except  in  Tna» 
and  AlgiiTs  569-70;  endemic  I 
Mexico  670,  in  Peru  571.  »  ~ 
671 ;  Btaail  not  exempt  fnm  fl 
rare  in  West  Indies  &7fli  ilrtnA, 
lata  Canada  and  United  Sialwrf 
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the  Irifb  immigration  572-4,  581, 
582 ;  DMMtly  a  diseue  of  temperate 
and  eold  latitudes  574-5 ;  aod  of  the 
winter  and  apring  season  {table) 
575-6;  not  dependent  on  maUrions 
•r  otlier  properties  of  the  soil  577-8; 
how  fitf  connected  with  want  578*80; 
iBtiinatdy  connected  with  filth  and 
OfCfcrowding  581-9;  breaks  oat  in 
cfowded  lelief-honses  582-3;  work- 
men's barracks  583 ;  priions  584 ; 
ships'  holds  585 ;  originated  in  Liver- 
pool  from  an  Egyptian  frigate  586; 
outbreaks  in  recent  wars  5S6-7 ;  due 
to  *  concentrated  haman  effluvia " 
588 ;  question  of  aatochthonoas 
origin  589;  search  for  a  parasitic 
micro-organism  590;  highly  conta- 
gions 591 ;  negroes  liable  to  592 ; 
susceptibiKty  to,  not  modified  by  sar- 
nmndings,  &92 
IJplar  loimodsi  nom-conta^ionu  533 

U 

Ukraine,  tmaUtria  210,  plague  503 

Umballi,  dengneOl,  typhoid  630 

United  States,  ^llow  fertr^  see  Table, 
eAo2era  401,412,420,427,418,  iyphut 
^^'J^l,  typhoid  636,  637, 638. 685-6 

United  States  (Northern),  tcarlet  fever 
177,183 

United  SUtes  ( Prairie),  malaria  225, 
288,  dengue  55,  62,  71 

United  States  (Soathem),  scarlet  fever 
rare  177,  183,  malaria  223,  244, 
ketmorrhagic  remittent  fever  234, 
875,  typJuhmalaria  235,  typhoid  676 

UvnmKSALiTY  of  incidence,  in  influenza 
24,  in  dengue  66-8,  in  sweating  sick- 
ness 84,  in  miliary  fever  101-2 

Umgnay,  exemption  from  malaria  221, 
cholera  421 

Utah  malaria  228 


VaCCIHATION,  alleged  practice  of,  in 
Pernvian  Andcfi  brfon^  Jennor  130; 
resnlts  of  140-1  ;  fir^t  expcctntions  of 
not  quite  realiwd  141  ;  iinporfoctly 
carried  out  141  {note)  ;  table  of  mor- 
tality before  and  after,  143  {note) 

Vadsdc,  typhns  567,  relapsing  fever 
597 

VaUais,  malaria  217 

Valparaiso,   influenza    brought   to   21    j 
typhoid  641 

VanconTcr's  Island,  smallpox,  138  | 

VABicniA  152  I 

Vellore,  dengue  62 


Vendee,  siaAirMi  216 
Venetia,  malaria  213 
Venexnela,  f/ellosc  feter  328  (Table>, 

cholera  412 
Venice,  miliary  feter  95 
Vera  Craz,  dengue  63,  malaria  222, 

yellow  feter,  see  Table,  345,  346. 

349,  369,  cholera  401,  tfphoid  6SS 
Verona,  miliary  ferar  95  * 
Versailles,  immunity  from  cholera  439 
Vetlianka.  plague  501 
Vicenza,  miliary  ferer  95.  pia^me  500 

{note) 
Vickfburg.  denQut  64.  ««//oir  ferer  330 

(Table).  363  ^ 
Vienna,  smallpox  145,  t^fphms  563 
Vigo,  cholera  402,  410  " 
Virginia,  mahirin  225.232.  WiVoir/ffyr 

*«?e  Table 
Virgin  Inlands,  dengue  63 
ViBus,  see  OsoAXidMS.  mion.>»ct^pio 
Vladirostock,  exemption  fn.^m  miiiria 

209 
Volhynia,  malaria  210,  plague  503 
Vosges,  miliary  ferer  as50c:at«Hi  with 

cholera  113 

W 

Wallachia,  malaria  212,  typho-m^ilaria 

236,  plague  503,  529 
WalUt   Island*,   exemption   from   wd- 

lana  208 
Wab-ttphub  545,  548-54.  5S6.7 
Washington,  influenza  il.  Mti/^irr?  276. 

yellow  ferer,  see  Table,  .VC 
Wa8TB  lands,  malariou«.  275 
Watbb.   bilge,   a    oauM>   of    maUnal 

fever  at    »»oa  1^81-5;    hyi'i"»thi»!ii*   of 

yellotr  ftrer  370 
Wateb.  drinking  a  means  of  spread- 
ing scarlet  fever  195,  malarial  fen*r 

2L»6,  cholera  492,  typhoid  678 
Watxb,  «ubsoiI,  influence  of,  on  Hid- 

/<in'<?  269-70,  on  cholera  465-7.  on 

typhoid  650-673 ;  table  for  Berlin. 

647-8 
Watbb.  unbterranean,  inako«  malaria 

in  Sicily.  Sardinia.  Algiers,  Sahara, 

271 
Watb  of  influenza  21,  of  cholera  UK^ 
Weilheim,  miliary  ft  rer  KXJ 
West    Indies,   influenza   27.  Jtmalljtos 

136.  150,  malaria  220,  htrmorrhagic 

remittent  ferer  234,  wallow  fevers  sec 

Table 
Westphalia,  malaria  218 
Wilmington  (N.  Cter.).  JM^* 

Table,  868 
Wilnn,  malaria  \w 
Wind,  tha. 


/trtr  3T8-EO.  ekoltra  474,  460- 

Wnnia.  inflaenoe  of,  on  infiutrnta  39.  on 
jreBoio/ewr856-6j  "pwnperos"  in 
ditto  356;  "airocco"  in  molaria 
iSZ  i  "  moiuoon  "  in  cholera  4fi!, 
46Si  "Uiiraia"  and  ■■cCotiin"ia 
plague  bW 

Wittenberg,  mxli org /ever  97, 100, 102, 
103.  icarlrl/mr  172 

Woodvitla  (Miu.).  <i*V  ^  ^IUmc 
fmr,  gee  Table,  367 

Worthing,  tsplioid  666.  683 

Wiirteinberg,  iafiuintto  34,  40,  miliaty 
faer  97.  98.  BM/anu  217.  283 

Woraburg.  iminttnitj  from  clmUra  43S 


Xeres,  yallote/ever  363 


Yanaon,  dtngur  60 

Yazoo,  malaria  2S4,  nllme  fevtr,  lee 
Table 

YbhB.  miliary fmn  101,  104 

Yoddo,  iitntoria  210 

Teuow  Fbvisb,  pccnliarl;  distribated 
316  i  curliest  Bcroants  of.  probably 
relate  to  bilioui  remittent!  and  tf- 
pliiu  316-17  i  flnt  reliable  accoanU 
from  the  West  Indies  317-IB;  chron- 
ological liat  of  Qpideniics  in  W^t 
Indiea,  Atlantic  States,  Mexican  |}nlf 
Coatt  and  Central  America,  fram 
1686  to  1S7&,  31S-e8 ;  ti^t^  of  same 
epidemin  according  to  latitude  of 
place  3£6-31 ;  in  Braiil,  Peru,  and 
Biver  PUte  States  331.3;  on  Wtst 
Coaat  of  Africa  333-4  i  clironnlogical 
liat  of  epidemics  on  ditto  frorn  1810 
to  1878,  334  i  list  of  same  epidemice 
according  to  latitude  of  place  336  i 
European  epidemica  :  in  Spain  38S- 
7,  Portujial  337;  impertationi  into 
llreit,  St.  Nazaire,  Swinaea,  and 
Southampton  337  ;  erroneous  itnte- 
menta  aa  to  iti  occurrence  In  the  Eaat 
33S;  iUlim;taorUtitnde3SSi  pan- 
demics 338;  mode  of  ontbroak  339; 
epidemics  may  be  brief  or  prolrai'ted 
339;  nevarrivaU  moat  exposed  340; 
itranger*  ftom  northern  conntriei 
capeciallj  liable  341  (table  for  New 
Orleana)  ;  the  kind  of  irrimunitf  due 
to  acolimatiBotion  841-2 ;  very  ramlj 
attacks  a  penwn  twice  343  ;  attacks 
in  childhood  give  imuiunitj  343-4; 
negroes  protected  from  344-G ; 
Chinese  in  LimK  d\tt»  VA  \  mulit- 


toes  liable  ii 
degree  of  whiteiteaa  346; 
tiled  persona  exposed  in  new  locally 
S46-7 ;  negroea  liable  in  new  Iocs- 
lit;  Bad  in  DDUsoallj  severe  ppi- 
demica  347 ;  a  tropical  disease  Si8 ; 
preralent  fiom  April  to  September 
348-51 ;  breaka  oat  unde-  h^t  3S1 ; 
checked  or  eitinguiibed  by  cold  or 
frost  362^;  encooraged  by  moi*- 
tare  3M-5 ;  winds  have  oo  direct 
influence  on  3&S<(i ;  hanotit  the  tm- 
ooaM  and  eaCuarics  367  ;  inbtad 
esenraiooa  of  357-8 ;  doei  not  pnirail 
at  great  elevations  856-0 ;  never 
breaks  out  except  in  toinu8S&JB0; 
id  the  low  and  filth;  qoajtera  of 
aeaports  360-3;  often  prevalent  on 
board  abip  363-5 1  on  any  kiixl  of 
foil  366-6 ;  not  apvciaUy  a  iw»mp 
disease  366 ;  often  spare*  the  oiala- 
riooB  regiont  and  attacks  the  dir 
366-68;  cronded  quarters  of  toitlu 
(irhichare  uon-malariuus),  and  ship** 
balds, its  favourite  habitata,  368 ;  «i- 
carationa  and  other  farthwvka  give 
rise  to  it  368-9;  due  to  n  speciGc 
virui  360 ;  Andouard'a  h;poUieaia 
at  the  filth  of  slave  ships  870;  the 
"  madrepore  "  hypotheaii  370 ;  ttie 
hjrpothatii  of  decaying  wood  870; 
the  bilge -nater  hypothens  870;  the 
paraaitic  liypothcsii,  S70-1 ;  acom- 
mnnicablc  (tiicaae  37l,  bnt  not  coa- 
lagiona  in  the  ordinary  seiiae  871-8 1 
ooQTcyance  by  ship*  expUina  moat 
of  the  autbreaka  37-1-3 ;  aliraya 
taken  to  ahipa  from  the  ahorc  876-6 ; 
a  ship  or  a  house  may  become  a  new 
focus  376-77;  a  disi>ase  of  maritine 
commerce  377-80  ;  alleged  "" 
b)  the  wind  S7S-S ;  virua  cUngs 
persona  or  gooda  380-1 ; 
only  in  the  West  Indici.  __ 
Mexican  Qttlf  Coast  and  on 
Gninea  Coaat  381-3;  literatun.- 
393-93 

Yembo,  deitgw  65,  malaria  SOS,  ptoow 
608 

Yemen,  malana  203 

Yokobama,  iffiunnta  lH,  malan«  SIO 

York  (City),  ii^ttenta  28,  SB.  <ssaUi>«r 


Zanxihar,  Henffue  61,  ( 


.1,  cholera  89fi^  498 


Zurich,  plaj/rte  601 
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